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PROCEEDI NGS (8:05 a.m)
Agenda Item Call to Order and the Chair's
| ntroduction - Francine Hal berg, MD.
DR. HALBERG Good norning. M nane is Francine
Hal berg. | have the privilege of being chair. | would Iike
to call this neeting of the Radi ol ogical Devices Panel to
or der.
| would |ike to rem nd everyone in attendance if
t hey please sign. The attendance sheets can be found by the
door .
| would also like to note for the record that the
voting nmenbers present constitute a quorum as required by
21CFR part 14.
The panel nenbers will now introduce thensel ves.
We'll all state our specialty, our position and title,
institution and whether or not we are a voting nenber of the
panel .
| can start. M nane is Francine Halberg. |I'ma
radi ati on oncologist with the Marin Cancer Institute, and

Associ ate Professor at the University of California-San

Fr anci sco.



Perhaps we' Il just go around the table to the
right. Dr. Carson.

DR. CARSON: |I'm Sandra Carson, a reproductive
endocri nol ogi st, Associ ate Professor of Cbstetrics and
Gynecol ogy at Bayl or Coll ege of Medicine, and Chief of
Bayl or Assi sted Reproductive Technol ogy.

DR. HACKNEY: |'m David Hackney. I|I'ma
neur or adi ol ogi st, a Professor of Radiology at the University
of Pennsylvania. |1'ma voting nenber of the panel.

DR ALAZRAKI: |I'm Naom Al azraki. |'m nuclear
physi ci an, Professor of Radiol ogy at Enory University, and
I"ma voting nenber of the panel.

DR. R LERNER |I'm Robert Lerner, a radiologist
specializing in ultrasound at Rochester General Hospital,
and Assistant Professor of Radiol ogy.

DR YIN Lillian Yin. I'mthe D vision Drector

of Research and Radi ol ogi cal Devices for the Center.

DR. CHOYKE: |I'm Pete Choyke. |[|'ma diagnostic
radi ol ogist at NNH | believe I'ma voting nenber.
DR. STERNICK: Edward Sternick. [I'ma Vice

Presi dent at Nomas(?) Corporation, and the industry



representative, and a non-voting nenber of the panel.

DR GRIEM |I'm Melvin Giem a radiologist and
eneritus professor at the University of Chicago.

DR. SMATHERS: Jim Smat hers, nedi cal physicist and
Prof essor of Radi ation Oncol ogy at UCLA, and | ama voting

menber of the panel.

DR. DESTOUET: |'m Judy Destouet. I|I'ma
mammogr apher in Baltinore, Maryland. [|'mnot a voting
menber - -

DR HALBERG Yes, you are

DR. DESTOUET: Oh, | an? Thank you.

MR. MONAHAN. My nane is Jack Monahan. |'mthe
Executive Secretary for the panel. | work in the Ofice of

Devi ce Evaluation at the Center.

DR. HALBERG Jack, do you want to go ahead and
read your remarks?

MR. MONAHAN. | note for the record that our
consuner representative, Ms. Patricia Walen, called on
Friday to say that she would be unable to attend the neeting
due to a death in famly. Because of the last m nute nature

of the energency, it was inpossible to have an alternate



representative appointed to take her place at the neeting
today. So unfortunately, we won't have a consuner
representative.

| would |ike read a statenent concerning
appointrments to tenporary voting status granted by Dr. Bruce
Burlington, Director of the Center for Devices and
Radi ol ogi cal Healt h:

Pursuant to the authority granted under the
Medi cal Device Advisory Committee charter, dated Cctober 27,
1990, and as anended April 20, 1995, Sandra Carson, M D.
Robert Lerner, MD., and M chael Domanski, M D. have been
appoi nted as voting nenbers of the Radiol ogi cal Devices
Panel for the February 24, 1997 panel neeting.

For the record, these individuals are special
governnment enpl oyees and consultants to this panel under the
Medi cal Device Advisory Conmttee. They have undergone the
customary conflict of interest review They have revi ewed
the material to be considered at the neeting.

The foll ow ng announcenent addresses conflict of
interest issues associated with this neeting, and is nmade

part of the record to preclude even the appearance of any



i npropriety:

To determine if any conflict existed, the agency
reviewed the submtted agenda and all financial interests
reported by the commttee participants. The conflict of
interest statutes prohibit special governnent enployees from
participating in matters that could affect their or their
enpl oyers' financial interests; however, the agency has
determ ned that participation of certain nenbers and
consul tants, the need for whose services outweighs the
potential conflict of interest involved is in the best
i nterest of the governnent.

Ful | wai vers have been granted to: Dr. David
Hackney and Dr. Robert Lerner for their financial interests
in firms at issue that may potentially be affected by the
commttee's deliberations. Copies of these waivers may be
obt ai ned fromthe agency's Freedom of Information Ofice,
Room 12A-15 of the Parkl awn Buil di ng.

W would also like to note for the record that the
agency took into consideration matters regarding Dr. Naom
Al azraki and Dr. Hackney. Both Dr. Alazraki and Dr. Hackney

reported financial interests in firns at issue, but in



matters not related to topics to be discussed before the
panel . The agency has determ ned, therefore, that Dr.

Al azraki and Dr. Hackney may participate fully in today's
del i berati ons.

In the event that the discussions involving any
ot her products or firnms not already in the agenda, for which
an FDA participant has a financial interest, the participant
shoul d excl ude thensel ves from such involve, and their
exclusions wll be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons nmaking statenents
or presentations disclose any current or previous financi al
i nvol venent with any firm whose products they may wish to
coment on.

| f anyone has anything to di scuss concerning these
matters, please advise ne now and we can | eave the roomto
di scuss them

| would also like to note that Dr. Peter Choyke
fromthe D agnostic Radiol ogy Departnent at NIH, and a
menber of the CDER advisory commttee is joining us today as

a consultant to the panel.



FDA al so has a conflict of interest policy
regardi ng persons neking public statenents at advi sory panel
nmeetings. Dr. Halberg, our chair, wll ask all persons
maki ng statenents either during the open public neeting, or
during open commttee discussion portions of the neeting to
state their name, professional affiliation, and disclose
whet her they have any financial interest in any nedi cal
devi ce conpany.

| want to give you the parts of the definition of
financial interest in a sponsor conpany. They include: (1)
conpensation for tinme and services of clinical
i nvestigators, their assistants and staff in conducting the
study and appearing at the panel neeting on behalf of the
applicant; (2) a direct stake in the product under review,
such as an inventor of the product, a patent holder, or
owner of shares of stock; and (3) owner or part owner of the
conpany. No statenent, of course, is required from
enpl oyees of the conpany.

FDA seeks communication with industry and the
clinical community in a nunber of different ways. First,

FDA wel cones and encourages pre-neetings with sponsors prior
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to all IDE and PMA subm ssions. This affords a sponsor the
opportunity to discuss issues that would i npact the review
pr ocess.

Second, the FDA communi cates through the use of
gui dance docunents. Toward this end, FDA devel oped two
types of gui dance docunents for manufacturers to foll ow when
submtting a pre-nmarket application. One type of sinply a
matter of the summary of the information that has
hi storically been requested on devices that are well
understood in order to determ ne substantial equivalents,
such as the guidance for the content and revi ew of magnetic
resonance di agnostic devices, 510(k) applications.

The second type of gui dance docunent is one that
devel ops as we | earn about new technol ogy, such as gui dance
for the content and review of 510(k) notifications for
pi cture, archiving and comuni cations systens, PACs, and
rel ated devices. FDA wel cones and encourages the panel and
i ndustry to provide conments concerning our guidance
docunents.

Finally, I would Iike to remi nd you that the

tentati ve dates for the panel neetings scheduled for 1997



are: My 12, August 18, and Novenber 17. | hope you wll
mar kK your cal endars accordingly.

Dr. Hal berg.

DR. HALBERG Thank you. Before we proceed with
the open public portion of this neeting, | believe that M.
Amanda Norton fromthe FDA O fice of the Orbudsman has a few
words to say. Ms. Norton.

M5. NORTON: Thank you, Dr. Hal berg.

| asked to speak for a few nonents this norning to
brief you on sonme recent filings with the agency that we
t hought you shoul d be aware of, although they are not going
to directly affect today's proceedings.

The agency has received citizens petitions from
two conpani es, Sonus Pharnmaceuticals and Bracco Di agnosti cs,
rai sing numerous issues and requesting that all contrast
agenci es including Al bunex and FS069 be regulated in the
Center for Drugs.

In addition, the conm ssioner of Food and Drug was
asked to stay the neeting of this panel. The requested stay
of this neeting was deni ed by the deputy comm ssioner for

operations | ast week, on the 20th of February, because the
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petitions did not support a stay, and because the agency
believes it is both valuable and appropriate to continue the
ongoi ng revi ew processes, including this panel neeting,
whil e al so considering the inportant issues raised in the
petition.

Thi s panel has been convened to consi der
scientific issues presented by these pendi ng applications,
and to provide expert anal yses and opi nions for the agency's
consideration. As sone may recall, this panel in July of
1992, considered a PMA for Al bunex, and the product
subsequently recei ved narketing approval as a nedi cal device
in 1994.

In review ng the pending applications, the Center
for Devices is consulting with the Center for Drugs, as was
the case in the initial review of Al bunex. This panel's
wor k today, the consideration of the scientific issues
rai sed by these applications, is a vital and integral part
of the agency's eval uative process for these products.

Al t hough sone speakers in the open public hearing
may di scuss the issues in the citizen's petition, the issues

rai sed by these petitions are being addressed in other
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agency processes. These petitions are public docunents, and
we hope that all interested persons wll file comrents to
the public docket so that the agency nay be as inforned as
possi bl e.

The agency is carefully exam ning the w de range
of legal, regulatory, admnistrative and equitable factors
rai sed by these petitions. The agency is also concerned
t hat product applications be processed w thout undue del ay,
that the agency's scarce resources be used efficiently, and
that fairness and equity obtain to the greatest extent
possi bl e.

The agency al so appreci ates the inportance of
timely clarification of disputed issues, and plans to deal
pronmptly with the issues raised.

In closing, | would like to say on behal f of FDA
how much we val ue your service on this panel, and the
scientific expertise that your deliberations contribute to
the work of the agency. | know you have a very full day,
and | thank you for this opportunity to speak.

Agenda Item Open Public Hearing

DR. HALBERG Thank you, Ms. Norton
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W wi Il now proceed with the open public hearing
portion of this neeting. At this tinme, public attendees are
gi ven an opportunity to address the panel, and to present
data on views relevant to the panel's activities. W
received requests fromfive individuals who wi sh to address
t he panel .

If there is anyone el se who wi shes to address the
panel, woul d you pl ease rai se your hand and identify
yoursel f?

Let nme just read sonme information into the record.
I would like to remi nd public observers that while this
portion of the nmeeting is open to public observation, public
attendees may not participate except at the specific request
of the chair or the panel.

| would ask at this tine that all persons
addressing the panel cone forward to the m crophone and
speak clearly as our transcriptionist is dependent on this
means of providing an accurate transcription of the
proceedi ngs of the neeting.

| f you have a hard copy of your slides or your

tal k avail able, please provide it to the executive secretary
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for use by the transcriptionist to help provide an accurate
record of the proceedings.

As the executive secretary explained, we are
requesting that all persons nmaking statenents either during
t he open public hearing or the open conm ttee discussion
portions of this nmeeting disclose whether they have
financial interests in any nedical device conpany. Before
maki ng a presentation to the panel, in addition to stating
your name and affiliation, please state the nature of your
financial interest in the conpany, and of course no
statenent is necessary for enployees of the conpany.

Definition of financial interests in the sponsor
conpany may agai n include: conpensation for tine and
services of clinical investigators, their assistants and
staff in conducting the study and appearing at the panel
neeti ng on behalf of the applicant; direct stake in the
product under review, for exanple, inventor of the product,
patent hol der, owner of shares, et cetera; or an owner or
part owner of the conpany.

For the record | would note that the FDA received

a request on behalf of the first four speakers of this
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public portion of the neeting to give their presentation in
a specific order. To accomodate the speakers and provide a
coherent presentation of the material for the panel and for
t he audi ence the FDA has granted this request.

We can now begin the open public portion of the
meet i ng.

M. Peter Safir has requested to address the
panel . M. Safir.

Agenda Item Peter O Safir, Kl einfeld, Kaplan,
and Becker on Behalf of Bracco D agnostics, Inc.

MR SAFIR | would like to thank the panel for
allowing ne to speak at this hearing. | am Peter Safir, a
partner in the law firmof Kl einfeld, Kaplan, and Becker,
and | represent Bracco Diagnostics, Inc., a manufacturer of
contrast nmedia for diagnostic inmaging.

Bracco is currently investigating an injectable
m cr obubbl e ul trasound contrast inmagi ng agent which is being
regul ated by FDA as a drug. The Bracco is substantially
simlar to Ml ecular Biosystens FS069, which is before the
panel today.

I n addi tion, Sonus Pharnmaceutical s and Dupont



15

Merck manufacture their own injectable m crobubble
ul trasound contrast inmagi ng agents, which are al so being
regul ated by FDA as drugs.

Al'l of these products share simlar indications,
nodes of action and ingredients, yet FS069 is the only
product that has been classified by the agency as a nedical
devi ce.

Bracco, along with Sonus and Dupont Merck, who
W ll also express their views today, is extrenely troubl ed
by the inconsistent treatnent of these products by FDA. The
regul ati on of FSO069 as a device raises serious issues, both
with regard to the | egal process by which FDA determ nes
whet her a product is a drug or a device, and the scientific
standards to which those virtually identical products are
hel d.

Wth the exception of Al bunex and now FS069, both
manuf act ured by Ml ecul ar Bi osystens, nedical imaging
contrast agents have al ways been regul ated by FDA as drugs.
In fact, on a nunber of occasions, FDA has specifically
determ ned that ultrasound contrast agents are nore

appropriately regul ated as drugs.
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Most recently, on Septenber 18, 1996, FDA accepted
for filing an NDA for Ecogen, an injectable m crobubble
ul trasound contrast agent manufactured by Sonus, which |ike
FS069 cont ai ned perfluoro(?) chem cal gas within the
m cr obubbl es. Neverthel ess, FS069 continues to be regul ated
as a device.

As will be explained in greater detail by the
representative of Sonus, new drug applications for
m cr obubbl e ul trasound i nagi ng agents may require the
sponsor to collect and submt significantly nore scientific
data in support of the application than do pre-market
applications for simlar nedical devices.

The Center for Drug Eval uation and Research in
general requires that a sponsor conduct additional studies
to denonstrate the safety and effectiveness of new drugs
that are not generally nmandated by the Center for Devices
and Radi ol ogical Health. Wile this is appropriate with
regard to many devices, it is clearly not appropriate when
the products regul ated by each center are essentially
i nt er changeabl e.

Accordingly, while we understand that the panel
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has no role in the jurisdictional issue before FDA it is
essential that when voting on the Ml ecul ar Bi osystens
application today the panel recognize that it is setting the
standard for the safety and efficacy of this class of
product, however it is to be regul ated by FDA

If the commttee determ nes the data supporting
the FSO069 PVA are sufficient to address FDA' s concerns
regardi ng safety and efficacy, the panel will be announci ng
to the scientific community that any additional information
requi red by the Center for Drugs for approval of other
i njectabl e m crobubbl e ultrasound i magi ng agents i s not
necessary, and that the data contained in the FS069 PMA
woul d be sufficient for all of these products.

The inconsistent position taken by FDA with regard
to the regulation of ultrasound contrast nedia has also | ed
to uncertainty anong manufacturers as to the proper route to
approval of such products. Each day that FDA fails to
clarify the correct categorization of these products,
manuf acturers of ultrasound contrast agents are placed in
i ncreasi ngly di sadvant aged positions as they have no way of

know ng what the agency will ultimtely decide with regard
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to any given product, and what studies wll ultimately be
necessary for approval.

The delay in approval inposed on those sponsors
who fail to file with the correct center, or who postpone
filing their application until the agency's position is
determined will nmake it much nore difficult, if not
i npossi ble for those conpanies to bring their products to
market in a tinely manner.

For all of these reasons, we believe it is
essential for FDA to clarify the proper regulatory route for
approval of ultrasound contrast agents prior to acting on
any current pending applications, including that of FS069.
Bracco and Sonus have already filed citizen's petitions with
agency raising this issue.

Mor eover, we request the panel consider that when
voting on the FS069 application before you today, whether
any additional data that may be requested by FDA's Center
for Drugs is necessary to establishing the safety and
efficacy of these products.

Thank you for the opportunity to speak to this

panel. Bracco |ooks forward to participating in any future
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di al ogue concerning the proper classification of these
products.

DR. HALBERG Thank you, M. Safir.

The next speaker is Dr. Steven Quay.

Agenda Item Steven Quay, M D., Ph.D., President
Sonus Phar maceuti cal s

DR. QUAY: Good norning panel nenbers, nenbers of
FDA, | adi es and gentl enen.

| am Dr. Steven Quay. | am President and CEO of
Sonus Pharmaceuticals. M background that is relevant is
included on this slide. | have an MD. and a Ph.D. fromthe
University of Mchigan. | was on the faculty at Stanford
for six years, during which tine | was the founder of
Salutar(?), a conpany devel oping MRl contrast agents. In
1991, | becane the founder of Sonus, and until |ast nonth
was a non-voting nenber of this panel. | was the industrial
representative.

| have over 30 patents in contrast agents, and
i nvented and devel oped 2 FDA approved MRl contrast agents.
Di sclosure -- | invented and devel oped Ecogen, and

ul trasound contrast agent, under review by CDER. W have
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filed a citizen's petition to request that FDA regul ate al
ul trasound contrast agents as drugs, requiring approval by
CDER before marketing in the United States.

Basically, | would reiterate a key point that was
made in the |ast speech. This slide contains six products
t hat are under devel opnent as ultrasound contrast agents.
The |l eft-hand colum contains the sponsor, the product nane,
the indication of all six's echocardi ography. The
fl uorocarbon or sul fur hexafluoride fluorinated chem ca
entity is showm the third colum. You wll notice three of
t hese products have identical C3F8 active ingredients
i ncl udi ng FS069.

All of these are adm nistered as | V-acleis(?)
fluids. They are all nmanufactured under largely the sane
conditions. Five of the six are being regul ated as
regul ated as drug; one as a devi ce.

In 1992, CDER filed a petition requesting a
jurisdiction be set for our product, the fluorocarbon
ul trasound contrast agent, Ecogen. After a two nonth
revi ew, CDER and CDRH determ ned that Ecogen shoul d be

treated as a drug. | believe this was a precedent setting
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event, and shoul d have set the stage for FS069 to al so be
treated as a drug.

| would |ike this panel to consider the question,
shoul dn't products with the sane indication, the sane active
i ngredi ent and adm nistered in the same fashion be devel oped
to and approved by the sane standards?

| would like to offer sone points to consider in
the review of ultrasound contrast agents that have conme up
in the devel opnent of Ecogen and the other contrast agents |
have been involved wth:

(1) one point is the conplete non-clinical study
package. | wll indicate what | nmean by that in a nonent;

(2) trials to support product indications should
docunent reproducibility;

(3) the initial product |abeling should be broad
enough to reduce off | abel use;

(4) the patient database should be | arge enough to
identify rare adverse events; and

(5) adverse event reporting should be standardi zed
and centralized at the FDA

These are sone -- these are not all of the studies
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-- but these are sone of the inportant studies that |
bel i eve shoul d be included in a non-clinical package:
single and nmultiple dose toxicity studies in rodents and
non-rodents, cardiovascular toxicity studies.

Especially with fluorocarbon containing products,
a special toxicity study, a special pulnonary toxicity study
that the industry nane of hyper-inflated, non-coll apsible
l ung syndrone study. Fertility and reproduction studies are
typically required for these class of agents.

Mut ageni city studies including: Anes, nouse
| ynphoma st udi es, chronosomal aberration and m cronucl eus
assays. Finally, pharnmacokinetics in ADNEY(?) studies.

For those who may not be famliar with the hyper-
i nfl ated non-col | apsi bl e lung syndrone system | would |ike
of fer you sone informati on here. The problemhere is quoted
by Dr. Leland dark, who was the inventor of the use of
fl uorocarbons as bl ood substitutes, and continues to work
actively in this field.

The hyper-inflationary non-col | apsi bl e response of
the rabbit lung to intravascular fluorocarbon emulsion is a

reproduci bl e physi ol ogi ¢ phenonena and can be used as a
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criterion of safety. |If practical nmethods cannot be found
to prevent or counteract HNCL, then only fluorocarbons
boi I i ng above 150 degrees centigrade can be consi dered safe.

FS069 cont ai ns profl uoropropane with a boiling
poi nt of -39 degrees. It is a fluorocarbon enulsion, much
i ke these emul sions.

The questions for this panel:

(1) Could HNCL have caused the rabbit deaths that
were recently reported by Yale University radiol ogists
st udyi ng FS069?

(2) Shouldn't FS069 be studied for HNCL in a GLP
rabbit study before recommendi ng approval ?

(3) Finally, shouldn't this panel require human
pul nonary safety studies, including pneunotachonetry,
spirometry and ot her pul nonary function tests as required by
CDER?

Trial to support product indications should be
replicated with at | east two adequate and well controlled
trials. The problem historical industry precedents, FDA
regul ati ons and GCP gui del i nes support the requirenment to

denonstrate reproducibility of clinical data by perform ng
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at |l east two adequate and well controlled trials for each
approved i ndication.

The question for the panel, shouldn't the sponsor
be required to denonstrate reproducibility of safety and
efficacy in echocardi ography with FS069 before the panel
recomends approval by requiring the performance of at |east
two adequate and well controlled trials as are required for
all contrast agents reviewed by CDER

Next point, initial clinical studies and product
| abel i ng shoul d be broad enough to reduce off |abel use,
that is both echocardi ography and radi ol ogy studi es shoul d
be included in the database.

The problem ultrasound contrast agents can be
used not only in the 14 mllion echo studi es each year, but
up 18 mllion radiol ogy studies. FS069 has been studies in
radi ol ogy, and the sponsors indicate an intent to file these
studies at a |later date.

Current drug standards, drug policy required that
Ecogen be studied in both echo and radiol ogy before our NDA
was filed to prevent potential uncontrolled off |abel use in

r adi ol ogy.
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Question, do the aninmal deaths previously noted in
radi ol ogy liver tunor nodel studies suggest that this
pati ent popul ation could have a different safety profile
conpared to cardiac patients? Shouldn't this panel require
t he sponsors to conplete studi es supporting the use of FS069
in radi ol ogy before approval to avoid off |abel use in an
i ndi cation where there has never been an FDA approved
ul trasound contrast agent?

The patient database should include at |east 400
patients to support safety |abeling concerning adverse event
frequency. One purpose of phase 3 trials is to provide
| abel gui dance to physicians concerning rare adverse events,
sonetines defined as events occurring at the 1 percent
i nci dence | evel .

Bi ostatistics and historical precedence in
contrast agent devel opnent supported a devel opnment nodel
that a m ni nrum of 400 patients are needed in phase 3 to
provi de adequate | abeling. Isoview?), omiscan and
cardiolite are just a few of the contrast agents, and
representative of x-ray, MR and nucl ear nedicine products

that were each studied in nore than 400 patients in phase 3.
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The reasoning is if an adverse event exists in a
patient population at a 1 percent incidence |evel, a
clinical trial of 400 patients will identify such an event
with a very high power, 0.98. A trial of 203 patients can
detect only those adverse events with an incidence of
greater than 2 percent. Thus, a 203 patient study could
m ss adverse events below the 2 percent level. 1'Il rem nd
you that an adverse event with an incidence of 2 percent
woul d involve a 20,000 patients per mllion studied.

The question for this panel, is a single 203
patient study with FS069 sufficient for approval when the
i ndustry standard for contrast agents and CDER policy is at
| east 400 patients?

This slide is included in the package for the
panel. It is a summary of the device versus the drug
adverse event reporting standards. |In devices, deaths and
serious injuries are reported within the statutory tine
l[imts as set forth in this table. |In the area of drug
adverse events, the inportant distinction | wish to nmake for
this commttee is that non-serious adverse events al so

require reporting to the FDA, unlike wi th devices.
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Adverse event reporting should be centralized at
FDA with other contrast agents in CDER so that non-serious
adverse events can be reported.

Question for this commttee, do practicing
physi ci ans have a right to know about safety matters other
death or serious injury when they give a diagnostic contrast
agent, which by definition nust have a | ow cost/benefit
rati o?

Shoul d CDER be given the responsibility for FS069
to assure conplete post-marketing safety nonitoring al ong
with other fluorocarbon agents?

Renenber, an approval of FS069 as a nedi cal device
will nmean that the FDA and practicing physicians wll never
| earn about non-serious adverse events with this contrast
agent .

M. Davis is now going to go through four pages of
Orange Book filings. These are products which are
classified as drugs in the diagnostic business. You wll
notice that a large nunber of them 11 of 43 in fact are
manuf actured by Ml linckrodt, the potential marketing

conpany for FS069. So clearly when Ml linckrodt devel ops
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agents for thenselves, they develop themas drugs. W're
including all of these in case you want to have a record of
t hem

This list contains 43 x-ray, MR and nucl ear
medi ci ne contrast agents from 11 conpani es which were
devel oped to the drug standards which | just reviewed for
you. There are 5 fluorocarbon ultrasound contrast agents
under devel opnment as drugs.

No foreign governnental agency has ever regul ated
any contrast agent as a nedical device. W believe FS069
wi Il have to be regulated in Europe for exanple, as a drug
and not a devi ce.

| have illustrated sone of the possible
deficiencies in the FSO069 devel opment programwhen it is
conpared to CDER drug standards. M question for the panel,
shoul dn't FS069 be devel op to, and approved by the sane
standards as other products with the sane indication, and
t he sane active ingredients.

The FDA acknow edges that the device versus drug
classification of FS069 is still under internal review M.

Amanda Norton just nmade that point. Shouldn't this
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comm ttee postpone voting on approval until the commttee is
given the appropriate criteria to use to judge safety and
efficacy, since clearly CDER and CDRH have different
criteria for safety and efficacy?

O her options would include the recomendati on by
the commttee to transfer to CORH this product. This would
i nsure both pre-market devel opnent standards and post- nmarket
safety surveillance. An alternative would be for the
commttee to ask CDER to give the official FDA criteria --
don't take my word for it, get the official FDA criteria --
for contrast agent devel opnent, and apply themto the review
of FS069.

The comm ttee m ght then consider tabling the
guestion of voting on approval today, and to await if there
are any official deficiencies. Another neeting could then
be rapidly schedul ed i n which approval could be consi dered.
This woul d not, however, solve the post-nmarket safety
survei |l l ance probl em

Thank you very nuch.

DR. HALBERG  Thank you, Dr. Quay.

The next speaker is M. Alan Carpenter.
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Agenda Item Al an Carpenter, Vice President of
Cinical Research, Regulatory Affairs, and D scovery
Research, Dupont Merck

MR. CARPENTER: Thank you, Dr. Hal berg, nenbers of
the panel. M nane is Alan Carpenter. |'ma Vice President
of R and D at the Dupont Merck pharnmaceutical conpany.

Dupont Merck, in collaboration with it partner the MX

Phar maceuti cal Conpany, is involved in the devel opnent of an
ul trasound contrast agent referred to as DWP115 or

Aer osones(?), which is being regul ated under the Center for
Dr ugs.

Thank you very nmuch for giving me the opportunity
for Dupont Merck to present its views on sone of the issues
that are inportant for FDA consideration with respect to al
contrast media. Qur conpany believes the standards for
eval uating safety and efficacy of this class of drugs are
inconsistent wwthin FDA as a result of the current split in
jurisdictional review between the Center for Devices and the
Center for Drugs.

Dupont Merck, in collaboration with MX

Phar maceuticals, as well as several other conpanies in the
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i ndustry have ul trasound contrast agents which are being
devel oped and regul ated under the Center for Drugs, however,
FDA has accepted for review and approval the ultrasound
contrast agent under consideration today, FS069, as a
devi ce.

Despite the controversy regardi ng the proper
classification of these materials, as Ms. Amanda Norton
alluded to earlier, it is probably not appropriate for this
panel to be considering the policy issues at this particular
time, however, | would |ike to speak with sone attention to
the issues around what is relevant around the scientific
data supporting the approvability of what we believe should
be done for ultrasound contrast nedia.

It is the belief of Dupont Merck that the FDA
shoul d deci de on common standards for proofs of safety and
efficacy for this class of materials and how they are
revi ewed and approved. In the classification of contrast
medi a under consideration today as a device has led to this
panel's review of this particular agent, however, at the
sanme tinme as nentioned by the previous speaker, there are

several which are being devel oped as drugs w th sonmewhat
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different criteria being established for safety and
ef ficacy.

Dupont Merck, together with MRX, has carried out
extensive pre-clinical safety evaluations of DW11l5, as
requested by the FDA, which are typically required of repeat
adm nistration drugs. This includes a full battery of in
vitro and in vivo genotoxicity studies and teratogenicity
st udi es.

Furthernore, in its phase 3 studies, Dupont Merck,
at the request of the FDA, has agreed to undertaken three
days of safety followup in a large fraction of its enrolled
patient population. It is interesting to note that the
active drug substance of FS069 is perfluoropropane, a
her et of ore unapproved material for intravenous
adm ni strati on.

This is the sane active drug substance which is in
DMP115, which is being devel oped by Dupont Merck. It is the
expectation of industry and the public as well that simlar
safety assessnents should be uniformy applied across both
CDRH and CDER reviews of ultrasound contrast agents,

particularly for the sane nechani smof action and the sane
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active drug substance, in this case perfl uoropropane.

Regardi ng efficacy standards for ultrasound
contrast agents being regul ated as drugs versus devi ces,
different standards al so appear to exist. Dupont Merck and
ot her conpani es devel opi ng ul trasound contrast agents have
been directed to conduct phase 3 efficacy studies in both
echocar di ographi cs, structural imge enhancenent, as well as
cardi ac functional neasurenents.

| ndeed, Dupont Merck was advi sed by CDER during
its pre-phase 3 neeting that a structural enhancenent trial
versus Al bunex was not acceptabl e standing al one as a proof
of clinical utility, and that cardiac functional
measurenents with contrast enhanced echocardi ography versus
an acceptabl e standard of truth should be applied in order
to show clinical effectiveness.

As a result, the Dupont Merck trials in phase 3
i nvol ve four separate independent and well controlled
trials, two for denonstrating structural enhancenent
utility, as well as two trials for denonstrating inproved
echocar di ography functional neasurenents, that is, left

ventricular injection fracture neasurenents.
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According to the FDC pink sheet reports, July 2,
1996, a single phase 3 trial has been included in the PVA
currently under review for the ultrasound contrast stage in
FS069. The standard expectation within FDA, except for
situations such as AIDS or cancer or other |ife threatening
di seases is that two adequate and well controlled trials are
required to support a claimfor efficacy.

Qur concern is that the requirenments for the proof
of efficacy for this class of materials should be uniformy
devel oped and applied, particularly for the sane nechani sm
of action and the sane active drug substance. The concerns
of Dupont Merck are not new on this issue. W have
expressed these concerns and pointed out these differences
previously to FDA, dating back before the filing of this PVA
for FS069.

We have been advised that the agency wll apply
common criteria for the establishnment of safety and efficacy
of these materials. Qur position is sinple. W request the
conm ssioner's office to establish, with CODRH and CDER
agreenent on applying uniform standards, both clinically and

pre-clinically for establishing safety and efficacy of al
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the materials within this class.

This action is needed to assure furtherance of the
basi ¢ FDA mandate which is protecting the safety and wel fare
of the public by uniformy regulating new drug substances
such as ultrasound contrast agents whether they are revi ened
by CDER or CDRH. W believe this agreenent on safety and
efficacy standards for review of all ultrasound contrast
agents nust be established prior to approval of any new
contrast agents.

Thank you very much for your tinme and attention.

DR. HALBERG Thank you, M. Carpenter

The next speaker is Dr. Scott Gazelle. Dr.
Gazel | e.

Agenda Item G Scott Gazelle, MD., MP.H
Bri gham and Wbonens and Massachusetts Ceneral Hospitals

DR. GAZELLE: Good norning, nmenbers of the
commttee, |adies and gentlemen. Thank you for giving ne
the opportunity to speak today.

My nane is Scott Gazelle. |1'ma radiologist at
t he Massachusetts General Hospital. |'malso Associate

Director of the MaH Center for |Imagi ng and Pharmaceuti cal
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Research, and | serve as co-Director for the Joint Brigham
and Wonens Hospital - Massachusetts General Hospital Center
for Ainical Trials. This center was established primarily
to performindustry-sponsored clinical trials of new drugs
and devices, to help in the approval process.

By way of disclosure for potential conflicts of
interest, | can say that in the last year | have served as a
princi pal investigator for industry-sponsored trials
sponsored by Bracco, N coned(?), Mallinckrodt
Phar maceutical, and that ny research has been sponsored by
anot her conpany cal | ed Acuser(?) Incorporated, and
previously by N coned and Sterling. So | have worked with
nost of these conpani es.

| am here today, however, to express ny own
opinions. | think that if anyone, | speak for fellow
radi ol ogi sts and the nedi cal community.

My purpose and the intent of ny comments is to
suggest that the approval process for contrast agents, be
t hey devices or drugs, should be a uniformone, and
specifically to argue that it is very difficult reading the

specific criteria for drugs and devices to know whet her any
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of the agents under approval or under consideration for
approval or previously approved are strictly speaking drugs
or devi ces.

| do feel that the fact of the matter is all of
the agents, with one exception, have been approved as drugs.
I think it is therefore, inportant that all further agents
continue to be approved as drugs. | think that there are a
nunber of reasons for this.

As | have said, | have a difficult tinme know ng
whet her any of the agents currently under approval are
strictly speaking, drugs or devices, and | think argunents -
- very coherent and cogent argunents -- could be nade in
ei ther direction.

| don't think the majority of radiol ogi sts out

there know the difference. That is, | don't think the
majority of us using these agents -- and | perform
ul trasound on a daily -- know whet her one contrast agent was

previ ously approved as a drug or a device, or whether
currently investigated agents are being considered as drugs
or devi ces.

What we know and what we expect is that they are
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bei ng considered by the governnent, by the FDA for approval
for use as a contrast agent, and we expect that that process
be consi stent.

| think that this is true of the public. The
public has the right to expect that contrast agents which
are approved, which are stanped as bei ng okay for public
use, are approved in a consistent manner, and that when one
agent is approved next to another agent which is approved,
they have withstood the sane rigorous criteria for approval.

| think that it is msleading to the public to see
two agents that are for the sane use, and to their know edge
the sane sort of indications, and basically the sane type of
an agent approved, and not know that one is approved under
di fferent standards and criteria.

| do not know the evidence which either Sonus,
Bracco or MBI and Mallinckrodt have submtted for approval,
because to the best of ny know edge, this was not public
record. | do know or feel certain in arguing that it is
different. | think that even within say the drug pathway,
the data that is required fromone agent to the next is

different, and is tailored to the specifics of the agent,
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and concerns that there mght or m ght not exist regarding
the safety of that agent.

| do feel that by centralizing the authority for
requiring data within one commttee, the public, the nedi cal
prof ession, and frankly the pharmaceutical industry is best
served. | think even the pharnmaceutical industry has the
right to expect going into the process that the demands
pl aced on themw ||l be simlar, and that starting with the
devel opnent of an agent, they should know what |ies ahead.

It's not ny intent here to specifically argue for
or agai nst any one particular agent, because frankly | think
FS069 is a pretty good drug, or a pretty good contrast
agent. To the extent that |I know about the other agents
under approval right now, | think that they are all pretty
good, and | don't think any of themare going to be the
final answer in ultrasound contrast agents, but all of them
of fer us as radiologists, sonmething that is not available on
the market today, and sonething which | believe would hel p
our patients were we to have them avail abl e.

"1l summarize by saying that | feel that all of

us, meani ng physicians, the public and even the
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phar maceutical industry for whom| do not directly speak,
have the right to expect consistency. Gven the

i nconsi stency in the approval processes, | would urge the
commttee to seriously consider whether or not it is
appropriate to approve FS069 today as a device, or whether
or not it would be nore appropriate to defer, and rechannel
t hat agent through the drug pathway.

Thank you very nuch.

DR. HALBERG Dr. Gazelle, could you state for the
public record who is reinbursing your travel expenses?

DR. GAZELLE: Yes, Bracco D agnhostics has paid for
my travel down to Washington. | amnot being paid in excess
of ny travel to speak here today. Frankly, as nuch as
Washi ngton is a nice town, | would rather be hone.

DR. HALBERG Thank you, Dr. Gazelle.

The next speaker is Dr. Kenneth Wdder. Dr.

W dder .

Agenda Item Kenneth Wdder, MD., CEO and
Chai rman of the Board, Ml ecul ar Bi osystens, Inc.

DR. WDDER: Good norning. |'mDr. Kenneth

W dder . I"m Chai rman and Chi ef Executive Ofice of



41

Mol ecul ar Bi osyst ens.

My comments are intended for the panel nenbers in
particul ar, but of course for all attendees additionally.

A | ot has been said this norning about the status
of MBI's ultrasound imagi ng agents Al bunex and FS069, the
| atter being our second generation device inmaging agent.
I mportantly, the comments nade are wholly irrelevant to the
panel's del i berations.

MBI's m crospheres differ from other conpanies'
m cr obubbl es not only in conposition, but also the fact that
FS069 is not an enmulsion. What is inportant today is the
quality of MBI science, and the results of conplete and well
done clinical studies. These considerations should be the
focus of the panel's attention, and not the unfortunate
argunents intended to sidetrack an orderly panel and PVA
revi ew process.

Wat the panel may not be aware of is that MB
wor ked closely with the FDA to design and execute its
studies. MBlI's clinical devel opnent plan resulted from
detail ed discussions with the agency's scientific reviewers.

Lead review was placed in the Center for Devices and
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Radi ol ogi cal Health in March of 1996, by FDA s product
jurisdiction officer.

It was clear that consistent wth the Safe Mdi cal
Devi ces Act of 1990, every center of FDA with sonething to
contribute to the evaluation of FS069 woul d have the
opportunity to be involved in the design of studies, and
ultimately their review. In other words, consistent with
the law, the collective expertise of the FDA could
contribute to MBI's or for that matter, any other conpany's
pre- mar ket approval subm ssion.

As a result of its intensive interaction with the
FDA, MBI is confident that its studies for FS069 are
conprehensi ve and of the highest quality, and trust the
panel and FDA will agree. W |ook forward to today's
presentation to the panel, and the panel's deliberations.

MBI is commtted to being responsive to questions
and suggestions fromthe panel and FDA. Science, and not
politics should define today's activities, and we heartily
endorse the panel's m ssion of scientifically and nedically
eval uating the PMAs on your agenda.

| appreciate the opportunity to address you, and



43

t hank you for your attentiveness.

DR. HALBERG Thank you, Dr. Wdder.

Bef ore we begin the panel discussion, | believe
Dr. Kinber Rickter, Deputy Director of the Ofice of Device
Eval uation, would like to say a few works. Dr. Rickter.

DR RICKTER: |I'm Kinber Rickter, and I am Deputy
Director in the Ofice of Device Evaluation in CDRH at FDA

| would just like to comment that this norning we
heard from both the agency on the public, comments about
FDA's regul ation of contrast nedia agents. At this time, |
would like to stress that this advisory panel has been
convened to discuss the scientific nmerits of the data that
is contained in a PMA supplenent, this norning' s session,
and a PVA for the afternoon session.

We ask that the panel focus its attention on the
scientific data presented in these two marketing
applications, and make recomendati ons on the safety and
ef fectiveness of these products.

Thank you, Dr. Hal berg.

DR. HALBERG That concl udes the open public

portion of the nmeeting. W wll now proceed with the main
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task of the norning. The panel is considering a new
i ndi cation for Al bunex.

Let nme now i ntroduce Dr. Jennifer Kettner, who
wi |l begin the conpany's presentation of the information
contained in the PMA suppl enent that we are considering
t oday.

Agenda Item Mallinckrodt Presentation for
P900059/ S04, I ntroduction/ Agenda - Jennifer Kettner, R Ph.

DR. KETTNER: Good norning, |adies and gentl enen.
My nanme is Jennifer Kettner, Senior Regulatory Affairs
Associ ate for Mallinckrodt.

We want to thank the FDA Center for Devices and
Radi ol ogi cal Health and nenbers of the panel for inviting us
here today to present a summary and supporting information
for the use of Al bunex in assessing fallopian tube
pat enci es.

At this tinme, | would Iike to have sone hard
copies of our presentation and this afternoon's presentation
passed out to the nenbers of the panel and the FDA for their
conveni ence.

Today's presenters include Dr. James Wbl e,
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Research Associate, Mllinckrodt, and Dr. Anna Parsons,
Associ ate Professor, Departnent of OB/ GYN, University of
Sout h Fl ori da.

Also in the audi ence are other representatives
fromMallinckrodt: Dr. Oye O ukotun, Vice President,
Medi cal and Regul atory Affairs; Janes Keller, Director,
Regul atory Affairs; Dr. Raynond Schnelter, D rector, Medica
and Regul atory Qperations; Dr. Gary Stevens, D rector,
Bi ostatistics; Dr. Gary Brandenburger, R&D U trasound
Contrast Media; and Dr. Linda Fletcher, Associate Director,
| magi ng.

I n addi tion, we have two consul tant physicians in
t he audi ence who can answer questions fromthe conm ssion's
vi ewpoi nt, Dr. Jodi Lerner, a gynecol ogist from Col unbi a
Presbyterian Medical Center and Dr. Jeanne Cullinan, a
gynecol ogi st and radi ol ogi st from Vanderbilt University
Hospi t al

Foll owing ny introduction, Dr. Whle wll
summari ze our pre-clinical data, and Dr. Parsons wl|
expl ai n the sono-HSG procedure, and sunmarize our clinical

data denonstrating safety and efficacy.
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Mal | i nckrodt and Mol ecul ar Bi osystens of San
D ego, California are involved in a partnership where MBI
devel ops and nmanufactures ultrasound contrast nedia, and
Mal | i nckrodt markets and distributes these products, and
devel oped this indication.

Al bunex is a sterile suspension of air-filled
al bum n m crospheres that is echogenic imediately foll ow ng
manuf act ur e.

Mar keti ng aut horization was first obtained in the
United States in August 1994. Qher countries that have
approved this product for marketing: U K, Sweden, Finland,
Japan, Mexico and Canada for the first indication, cardiac
i magi ng agent.

To this date, there are approximately 27,000 units
t hat have been distributed in the United States, and this
equates to approximately 17,000 patient adm nistrations.

The indication we are seeking today is Al bunex is
indicated for use with transvagi nal ultrasound to assess
fall opi an tube patency.

Due to our limtation on time, we would ask that

you pl ease hol d your questions until the end of our
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presentati on.

At this time, | would like to introduce Dr. Janes
Wble, who will continue with the preclinical safety
st udi es.

Agenda Item Preclinical Toxicology - Janes
W bl e, Ph.D.

DR. WBLE: Good nor ni ng.

During the original subm ssion of the PMA package
for Al bunex, a conplete package of preclinical studies was
i ncluded. These studies denonstrated that under acute and
repeated adm ni strati on of Al bunex, no adverse effects were
seen.

In teratology studies in both rabbits and rats, no
teratogenic effects were observed.

In vitro studi es denonstrated that Al bunex has
conplete conmpatibility in human bl ood.

I njected intravenously or intranmuscularly, Al bunex
di d not show any inflammuatory responses.

I n gui nea pi gs and non-human primates, Al bunex was
denonstrated not to be a sensitizer; however, as one would

expect, Al bunex being conposed of a human protein and
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foreign to these species, it is antigenic.

In an Ames test, Al bunex was denonstrated to be
non- nmut ageni c.

For this specific indication of fallopian tube
patency, we has two different studies that assessed the
potential irritative effects of Al bunex. One was conpleted
in rabbits, where Al bunex was instilled into the fallopian
tube and uterus. 1In addition, two controls were al so used.
These were instilled unilaterally into the fallopian tube in
uteri ne horn.

The animal s were assessed at two different tine
points, and the results denonstrated that there were no
gross nor histol ogi cal changes produced by Al bunex; however,
in the Al bunex group there was one focal area of
inflammation in skeletal nuscle tissue. This was consistent
wi th needle trauma that was produced by suppl enent al
adm ni strati on of anesthesi a.

Data fromthis study indicates that Al bunex caused
no inflamuatory response in or around the reproductive
tract.

In rats we al so assessed the potential irritative
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effects of Al bunex when instilled into the peritoneal

cavity. Again, Al bunex and two controls were used in this
study. Material was injected intraperitoneally and assessed
at three different tinme points.

Agai n, data showed that there were no gross
changes nor histol ogi cal changes produced by Al bunex.

Agai n, we conclude that Al bunex caused no inflammtion in
the peritoneal cavity or abdom nal organs.

W feel that the data that we have presented is
conpel ling and denonstrates that Al bunex is non-toxic, non-
t erat ogeni c, non-genotoxic and non-irritating. Wen
instilled into the reproductive tract of female rabbits,
there were no adverse effects; no indication of
inflammation. Follow ng intraperitoneal injection into
female rats, again, there was no indication of inflammation
or infection.

What | would like to do nowis turn the rest of
the presentation over to Dr. Anna Parsons, for the clinical
dat a.

Agenda Item dinical Studies - Anna Parsons,

M D.
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DR. PARSONS:. Thank you.

My nane is Anna Parsons. |'m an Associ ate
Professor in the D vision of Reproductive Endocrinology in
the Departnent of Cbstetrics and Gynecol ogy at the
University of South Florida. Mallinckrodt has paid for ne
to cone here today, and paid for nme as a consultant to
assist themin this presentation. | was investigator in the
phase 2 and 3 trials of Al bunex for this indication.

| amvery grateful to the panel for their
consi deration of this new application of Al bunex, since it
is the only avail able ultrasound contrast agent to
clinicians in the country today.

About one-third of wonen who seek treatnent for
infertility have damaged tubes. The current nethod of
screeni ng for damaged tubes involves the use of ionizing
radi ati on, and only shows us the |unens of the uterus and
t he tubes, not the pelvic organs thenselves. So therefore,
we are irradiating gonads in wonen who seek to use their
ovaries for reproduction.

This is the hysterosal pi ngogramor the HSG It's

a procedure we have been doing 50 years. It is a fairly
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good screening test. It requires experience and attention
on the part of the interpreter. It's utility has a w de
range of efficacy because of this.

" m going to descri be the technique, which has
been devel oped invol ving the placenent of a cervical balloon
catheter in cervix of the uterus. W use transvagi na
ul trasound to do what we call the sono-HSG or
hyst er osal pi ngogram

The first step after putting a small ball oon
catheter in, a very simlar catheter to that -- the sane
catheter in fact used for the standard HSG  After that,
saline is instilled to outline the uterine cavity, because
saline, a negative contrast agent with ultrasound, is useful
for delineating soft tissue details, whereas with the smal
l umens of the tubes, a positive contrast agent is required.

Qur criteria for tubal patency involves scanning
of the proxinmal tube as the agent |eaves the uterus. If we
see forward flow in tube for nore than 10 seconds, w thout
the formati on of a hydrosal pinx, we assune tubal patency.

The second criterion is observation of spill of

the agent into the anbient peritoneal fluid or saline around
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the ovary in order to confirmcontiguity between the tube
and the ovary, sonething that is not possible using either
t he hyst erosal pi ngography or even | aparoscopy, which has
been consi dered the gold standard of tubal patency.

The reason is that |aparoscopy, wonen are on their
head and turned in the downward position, and the uterus is
bei ng mani pulated. Only with ultrasound in real tinme can we
observe this relationship in vivo and in situ.

Now | "' m going to show you a vi deot ape t hat
denonstrates how we use this.

You can see this is a uterus that contains a
polyp. This polyp is in a position where we expect a
pregnancy to inplant, and it is beautifully outlined with
saline infusion. Every mllimeter of the surface can be
seen using this technique wth practice.

This is not the contrast agent. This is just
cervical nmucus with a little air. You see the utility of
usi ng bubbles as a contrast agent for ultrasound; they are
very bright.

Now when we infuse the Al bunex, it fills the

cavity, and therefore this is not particularly useful for
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| ooking at the details of the uterine cavity, because it
sinply bl ocks out the surface details. Wat it is great for
is showng the fine lumna of the tube. 1In the flow you can
see com ng down the proximal tube, and then |ater
observation shows spill into the small pocket of fluid
around the ovary.

It 1s unanbi guous and extrenely quick to obtain in
nost patients. This is nore reliable for the presence of
patent tubes. You can see here is the uterus, and here is
the contrast agent spilling around the uterus as it flows
out the tube. |If we focused on the proximal to here, you
woul d see constant flowin this area.

In the case of bilateral proximl obstruction you
see here first the saline is used again to carefully
delineate the cavity, because we want to achieve at | east as
much information as we do fromthe standard HSG  You can
see that the saline vaguely outlines the proximal tube.

Here you see the Al bunex shows absolutely no flow through
the intrastial part of the tube, and there is no flow around
the uterus or the ovary.

Here is the case of a unilateral proxinal
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obstruction. There is contrast in the cavity of the uterus
here. Here is proximal flow out the right. It's very easy
to see. You can watch carefully, there is anmbiguity if
there is no saline around the pelvic organs with the

appearance of bowel sonetinmes. That's why we prefer to have

contrast.

Here you can see on other tube, there is a
collection of the Al bunex here that does go anywhere. It
does not nmove. It is sinply sitting there shi mering,

trapped in the tube. One of the wonderful features of this
is that is an evidenscent(?) effect, and it clarifies and
allows outlining of the tube with the saline it becones.

Now here is an abnormal right tube, and you can
see proximal flow here. You can also confirm proximl flow
by a non-pul satil e post-doppler signal, but that is not
real ly necessary in ny opinion.

There is no spill out of this tube around the
ovary, and the reason is the contrast agent effect has been
di m ni shed by the fact that there is a stricture in this
particular tube, and it fails to maintain its appearance as

it passes through this stricture, although it is technically
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pat ent .

Now you can see bilateral spill. This is the
opposite tube that happens to be comng across. This is
only nethod, as |I said, in which we can see spill in the
woman as she lies on the table in a normal position and
awake.

There have 3 phase 2 trials perforned on this
agent; a total of 21 patients, sone in the United States and
7 in Europe. These patients were unblinded conparisons
bet ween undergoi ng HSG for infertility evaluation and the
use of Al bunex. These patients were studi ed before
hysterectony to confirmthat there were no tissue effects.

There have 5 phase 3 trials; 164 wonen that have
received Al bunex in these trials. |In Europe a total of 205
were studied in Sweden and 43 were studied in France. These
patients were not conpared w th |aparoscopic evaluation, and
therefore are evaluated only for safety. These patients
wer e eval uated sone for safety only, and 309 actually
recei ved Al bunex; 2 did not neet the criteria.

So of these patients, the total enrolled for study

have been 433; 309 have recei ved Al bunex, 275 have underwent
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HSG HSG as a screening test is not considered the gold
standard for tubal patency, and therefore, we wll discuss
the patients that underwent the sono-HSG wi th Al bunex and
| apar oscopy.

In the United States there were 10 investigative
sites, and these sites enrolled between 7 and 30 patients,
and therefore there is cunulatively | ess experience with
this technique I would say, in the investigators in the
United States conpared with the group in Sweden, where 2
i nvestigators each enrolled 100 patients each, and used
Al bunex in at | east 50 of them each.

The French study again, will not be really
consi dered, since they didn't do | aparoscopy.

The objectives of the phase 3 studies were to
determ ne the safety, the tolerance to patients during the
procedure and the efficacy of this agent for determning
t ubal patency.

We consider the positive results to be
denonstrati on of patency, because this is a screening test
for patency, and therefore sensitivity will represent the

detection of a normal tube as determ nation of patency.
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Specificity will refer to the detection of an abnormal tube
or tubal occlusion.

These patients were all simlar in their age
range. They were all wonen in reproductive years, and of
fairly normal hei ght and weight.

The race of the participants reflected the racial
distribution in the clinical centers in which they were
st udi ed.

We studied tolerance in the United States in a
carefully designed protocol to elicit acute effects. Every
patient received a baseline ultrasound, a very inportant
part of the exam nation, to evaluate the norphol ogy of tubes
and the ovaries and the uterus.

Then the cervical catheter was placed with a
balloon inflated with saline. Then tol erance was eval uat ed
with saline instillation, and then separately when Al bunex
was instilled. Then later, sonetines inmediately afterwards
or often within a day or two, when they underwent the
hyst er osal pi ngogram

You can see that mld disconfort, as happens

anytime you instrunent the uterus was conparabl e between
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instillation of various agents, as was nbderate and severe
di sconfort or pain.

There were 62 patients that experienced 85 adverse
events in the entire popul ation. The adverse events
consi sted of disconfort and pain primarily. As | said,
instrunenting the uterus is not a particularly pleasant
procedure. Anal gesics were given on determ nation by the
clinician.

The accuracy of this techni que was evaluated in
213 tubes that underwent both | aparoscopy and the Al bunex
sono- HSG  The findings were that the sensitivity for tuba
patency wth conbining all the studies in Sweden and the
United States was 87 percent, and the specificity for tubal
di sease was 40 percent. This is conparable to the current
screeni ng study ranges, which are very wide for sensitivity
and specificity in the literature.

The confidence interval is fairly good for
sensitivity and specificity is rather broad. Sone of the
reasons for the |low specificity include investigator
experience wwth this technique and with this agent. W

| earned sonme things about it as this trial went along, and
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the fact that tubal spasm can be transient, and cause an
appearance of obstruction that is false.

I n conclusion, we found that Al bunex is a safe and
convenient, and inportantly office-based procedure that
allows us to add the determ nation of tubal patency to a
standard ul trasound screeni ng exam which all wonen
undergoing fertility already receive.

So with a tinmed ultrasound and the use of no
radi ation to the gonads, no iodinated contrast, we can
eval uate the tubal patency, the ovarian norphol ogy, the
follicular response, endonetrial response to treatnent
during a normal cycle, and the uterine norphology all in one
conbi ned test, which is an advantage, we believe, to the
patient.

The fact that the treating physician may do this
easily in their office, and thereby elicit nore information
froma single examthan they may from an exam done el sewhere
by anot her physician, and it saves tinme and effort for the
pati ent, undergoing one, instead of two exans.

|'"mgoing to turn this discussion back over the

Jennifer Kettner. Thank you, very nuch for your attention.
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DR. KETTNER: Based on what we have presented here
today, we believe we have the data that denonstrates that
Al bunex is a safe and efficaci ous product that is indicated
for use with transvagi nal ultrasound to assess fallopian
t ube patency.

Thank you.

DR. HALBERG  Thank you

Since we're ahead of schedule, instead of taking a
coffee break, we'll have the FDA do their presentation
first.

Wiile we're waiting, maybe | can ask the
presenters if you have any data at all on subsequent
reproductive outcones after your sono-hysterograns,
speci fically spontaneous abortions and ectopi c pregnanci es?

DR. PARSONS: That wasn't collected in the
studies, but |I can tell you fromthe 30 patients | did in
t he phase 2 study, out of those 30 patients there were 4
pregnancies the following cycle. | think that's all | can
contribute. There is one ectopic pregnancy several cycles
| ater, after cannul ation of the tubes, which probably wasn't

rel evant.
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DR. HALBERG Thank you. M. John Mnahan is the
FDA s | ead reviewer for PMA 900059 Suppl enent 4, and w |
present an overview of the PMA fromthe FDA's perspective.

Agenda Item FDA Presentations, PMA Overview -
John Mbonahan

MR. MONAHAN. | would |like to begin ny
presentation this norning by sinply acknow edgi ng the peopl e
who worked on this application. They put a lot of work in.
W had Dr. Cherska(?), Sachs, and Schultz who did a clinical
review. Dr. Ml sant(?) was our toxicologist who revi ened
the studies dealing wth toxicology and irritation; M. Gary
Kaner, who did the statistical review of all the data, and
mysel f, who did a general review

Because of the nature of this particular panel and
the application for this device, we decided to use two
outside reviewers who were experts in the OB/ GYN area. W
asked Dr. Sandra Carson to review the material, and she w |l
be our |ead reviewer today foll ow ng the FDA presentation.

We also had Dr. M chael D anond reviewthe
clinical data for this. Dr. D anond is a nenber of the

OB/ GYN panel. Dr. Carson is a consultant to that panel.
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As has al ready been nentioned, Al bunex was
approved CDRH and FDA on August 5, 1994. At that tine it
was approved as an aid for ultrasound contrast enhancenent
of ventricular chanbers, and inprovenent of endocardi al
border definition in patients with subopti mal echoes, who
wer e undergoi ng ventricular functional and regional wall
noti on studies.

To date, the sales of this agent have been nore
than 25,000 units in the United States, and greater than
30,000 units overseas. So there has been sone extensive
experience with the product used in people.

The subm ssion before the panel today is for a new
indication for use for Al bunex. As the sponsor has
previously nentioned, it is for use with transvagi nal
ultrasound to assess fallopian tube patency. At the present
time, there are two alternative procedures in use,
hyst er osal pi ngogr aphy, whi ch requires radi ographic i mging,
and an x-ray contrast agent to visualize a cervical canal,
the uterine cavity and the fallopian tubes.

The ot her technique is diagnostic | aparoscopy,

which is of course, an invasive surgical procedure that is
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normal Iy performed in the hospital, under general

anesthesia, wth the associated risks. This procedure uses
instillation of a dye into the uterus in tubes to assess the
tubal patency by visualization of spillage into the
peritoneal cavity.

In the original PVMA approval for Al bunex, the
conpany did a nunber of studies dealing with the toxicol ogy,
teratology. They did a nunber of irritation studies,
mut ageni city and i nmunol ogy. These were nentioned by Dr.

W bl e.

The present subm ssion included two additional
studi es whi ch have been described to you. That is, the
rabbit irritation study and the rat irritation study in
whi ch no adverse effects were associated with the
instillation of the Al bunex.

Currently, we have asked the conpany to do a
bi odi stribution study; because of the different route of
adm nistration, we felt that since this was not an IV
adm ni stration, that we needed to take a | ook at this.

The study was designed to determ ne the

phar macoki netic and biodistribution characteristics of
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radi o-1 abel ed Al bunex injected into the peritoneal cavity of
female rats. W recognize that this is not the normal route
of adm nistration for this agent, however, it if had been
instilled into the uterus, there would have been | eakage,
and it would have gotten on the animal's fur and confused
the results. So we felt that it was nore appropriate to
have the agent inject it into the peritoneal cavity of the
rat.

The dose vol une being used in this study is 0.66
milliliters per kilogram and this represents a worst case
scenario, since it assunes that the entire maxi num cli ni cal
dose for a 45 kil ogram subject would enter the peritoneal
cavity, and in practice that is probably not true.

The organ test tine for this particular study wll
range fromO out to 72 hours. The agency wants to see the
results of this test before making any final determ nation
on the product. That should not influence your deliberation
t oday.

At this point, I would like to turn the podi um
over to Dr. Daniel Schultz, who will discuss the clinica

evi dence.
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Agenda Item dinical Studies - Daniel Schultz,

M D.

DR, SCHULTZ: Good norning, Dr. Hal berg, nenbers
of the panel. M name is Dan Schultz, and | will be
di scussing the clinical studies associated with Suppl enent 4
of this PMA, "Al bunex for Fallopian Tube Patency."

We believe that this agent has the potential for
having a significant public health inpact. Infertility is a
maj or problemin this country, and is one which is actually
i ncreasing due to the preval ence of sexually transmtted
di sease, the preference of many couples for del ayed
chil dbearing, and other factors as well.

As has been already said, fallopian tube disease
accounts for sonewhere between 25 and 50 percent of al
infertility, and as has al so been said, the current
di agnostic nodalities, both individually and in conbi nation
have | ess than ideal efficacy.

The indication as proposed for this suppl enment has
been tal ked about previously as indicated for use with
transvagi nal ultrasound to assess fallopian tube patency.

As has al so been di scussed, a nunber of clinical
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studi es have been perfornmed in this country, as well as in
Sweden and France. W felt that in | ooking at these

studi es, that they were designed both to tal k about
feasibility dosing, and ultimately to assess safety and

ef ficacy.

One of the things that we | ook at very carefully
when assessing nultiple studies, and especially those done
both foreign and donestic is to exam ne the conparability of
those studies. W felt that in | ooking at the objectives of
the studies, that they were essentially identical, that is,
to determ ne safety, tolerance and effectiveness of Al bunex
enhanced ul trasound for assessing fallopian tube patency.

In terns of the denographics, as has previously
been nentioned -- and | apol ogize, this is a busy slide,
whi ch was taken right out of the PMA -- we felt that the
denographics was simlar with the exception of the fact that
the United States studies obviously contained a w der range
of racial mx, as would be consistent with the popul ati ons
in the United States and abroad.

In terns of the nmethodol ogy, all of the phase 3

studi es were masked wth respect to the results of the
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Al bunex study and the conparative study, whether it be HSG
or | aparoscopy. The inclusion/exclusion criteria were
simlar for all the different studies. The dose ranges were
simlar, as can be seen in this slide.

Per haps of nost significance is the fact that the
endpoints in the studies were sonewhat different. W did
bel i eve, however, in |ooking at those endpoints that there
was a good reason why the endpoints were different, nanely
that no definitive gold standard exists for the diagnosis of
fall opi an tube disease. The United States studies were
designed primarily to denonstrate concordance with
hyst er osal pi ngogr aphy, whereas the Swedi sh studies were
designed primarily to conpare HHS and HSG

In I ooking at the results of the studies, what we
found was essentially a very |ow incidence of adverse
events. There was no nortality associated with any of the
studies. There were no serious adverse events associ ated
with any of the studies.

There was no cl ear evidence of adverse events
bei ng device rel ated, however, one of the shortcom ngs was

that the safety data was not concurrently controlled, but
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rather was historically controlled, and therefore it is
sonewhat difficult to conpare the results of adverse events
conparing the HSS with the HSG

This was partially explainable by the fact that
the studies were perforned within a short period of tine,
and it was difficult to separate the effects of one study
from anot her study.

Anot her shortcom ng, which has al ready been
alluded to is the fact that the safety data only was
followed out to 24 hours. So that we don't have as nuch
data as we mght like for potential |ong range effects.

In terms of the effectiveness, as has been
previously nentioned, sensitivity, which was defined as a
determ nati on of patency, and specificity, which was defined
as a determ nation of blockage. Wthin the nunber of
studi es that were perforned, essentially all of the data was
consistent wwth a sensitivity range of between 80 and 90
percent, and specificity of 40 to 50 percent. As |
menti oned, one of the things that we | ooked very carefully
at was the consistency of the data between the various

st udi es.
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Again, this is the safety data which was presented
by the sponsor in a different format. As you can see, by
far the | argest percentage of adverse events was with
respect to pain and cranping. |If you conpare this both to
the saline and to hysterosal pi ngography, this nunber | ooks
pretty good.

Again, as | mentioned earlier, efficacy was
conpared to both in the United States and in Europe to
| ooking at the efficacy of hysterosonosal pi ngography and
hyst er osal pi ngography conpari ng hyst erosonosal pi hgography to
| apar oscopy or HSG and the sensitivity or patency rate was
83.7 percent. The specificity or determ nation of the
accuracy in determning bl ockage for the United States study
was 55 percent; 88 percent and 44 percent for the European
st udi es.

I n anot her way of |ooking at the data, the HHS was
conpared to | aparoscopy, as opposed to HSG bei ng conpared to
| aparoscopy. Again, as | nmentioned previously, what we
found sonewhat encouragi ng was the fact that the data for
the HHS was extrenely consistent in this conparison; the

sensitivity was 87 percent and 40 percent.
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One of the things that you will be looking at in
terms of the questions that we are going to be asking the
panel is the fact that the indication for use has been
revised, both with the concurrence of the agency and the
sponsor. | would just like to talk about that for one
second.

Oiginally the indication included an indication
for assessnent of pelvic organs. W actually concurred with
t he sponsor in their conclusion, based on this and ot her
data presented in the PVMA that there were no clear
di fferences in agreenent between Al bunex or saline, and
basel i ne scan or |aparoscopy. Thus, we did not feel that
t he sponsor had denonstrated an enhanced effect of Al bunex
in |looking at pelvic organs, and therefore the nore limted
indication for fallopian tube patency was deci ded upon.

Wth that, | would like to thank you. W wll be
asking you to | ook at several specific questions regarding
the safety, efficacy and clinical utility of this device,
and al so be asking for your help in terns of determ ning the
optimal |abeling for this device.

| thank you very nuch.
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DR. HALBERG  Thank you, Dr. Schultz. M.
Monahan?

Agenda Item Ceneral I|ssues - John Monahan

MR. MONAHAN. At this tine, what | would like to
do is put up for the audience, the issues that we would |ike
the panel to focus their discussion on. By no neans are we
attenpting to limt your discussions to sinply these issues,
but nerely to point out some of the things that we feel
shoul d be di scussed by the panel.

The | abeling originally proposed by the sponsor
included the follow ng indication for use statenent as
indicated by Dr. Schultz. "Al bunex is indicated for use
with ultrasound assessnent of the fenal e reproductive
organs. Al bunex denonstrates fallopian tube patency when
used with transvagi nal ultrasound."”

The revised indication now states that Al bunex is
indicated for use with transvagi nal ultrasound to assess
fall opi an tube patency. W would |ike the panel to indicate
whet her they believe the revised version of the indication
for use statenent is appropriate, and is justified by the

data provided in the PVA
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Do you believe that the PMA has adequately
denonstrated the safety of the device, and that the
contrai ndi cati ons, warnings, precautions section of the
| abel is adequate with respect to:

(1) Whether residual albumn in the fall opian tube
or uterus could | ead to tubal occlusion or other fertility-
rel ated problens?

(2) Whether residual albumn in the fall opian tube
or abdom nal cavity could increase the risk of PIDIin
patients with no prior history of PID, with a history of
PID, or wwth active infection?

(3) We also ask whether there are any other
safety concerns. Gven that many different data anal yses
were used to denonstrate effectiveness, we ask the panel to
of fer sonme guidance as to the nost appropriate way to
present this data in the labeling. This section of the
| abel i ng should offer the user a clear and accurate
assessnment regarding reliability of the clinical information
provided for this device.

(4) 1f approved for the new intended use, this

device would, in many instances, be used in an office
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setting, as opposed to a hospital or freestanding
radi ol ogical suite. Does this raise any special safety
concerns?

(5) The fifth issue is use of the device, which
conmbi nes a techni que of diagnostic ultrasonography with
t hose of hysterosal pi ngography woul d be used by physici ans
wi th varying degrees of experience with each of these
nodalities. Do you believe that the instructions for use in
the current |abeling are adequate, or should the |abeling
include additional witten instructions, or are other
trai ni ng met hods needed for the physicians?

(6) After reviewng the information provided by
t he sponsor, including the clinical and pre-clinical data,
do you have any other recomendati ons for changes to the
| abeling of this device?

(7) This is the critical question | believe, has
t he evidence provided by the sponsor in the PVA adequately
denonstrated the safety and effectiveness of the device when
used for its intended purposes?

(8) Finally, does the panel feel that there are

any issues or concerns regarding the safety and/or
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ef fectiveness of the device that have not been conpletely
resolved by the data in the PMA, and shoul d be addressed
t hrough a I ong-term or post-approval study or studies?

At this tinme, | would also Iike to note for the
record that the material passed out by the sponsor to the
panel nenbers has previously been submtted to the agency,
and was available for review It is sinply a copy of the
slides that they presented during their talKks.

Thank you.

DR. HALBERG Thank you. At this tine let's take
a 20 mnute coffee break, and cone back at 10:00 a. m

[Brief recess.]

DR. HALBERG 1'd like to bring the neeting back
to order. Before we proceed with the di scussion of PMVA
P900059 Suppl enent 4, M. Mnahan will rem nd panel nenbers
of their responsibilities in review ng today's supplenent to
t he pre-market approval application for Al bunex.

MR. MONAHAN:  The Medi cal Device Amendnent to the
Food, Drug and Cosnetic Act enabled FDA to obtain a
recommendati on from an outside expert advisory panel on

medi cal device PMAs which are filed with the FDA. W are
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asking you to nmake a reconmmendati on concerni ng whether this
PMA suppl emrent shoul d be found approvabl e, approvable with
condi tions, or not approvable.

A recommendati on nust be supported by data in that
application, or by publicly available information. Your
recommendati on nay take one of three forns:

(1) You may recommend that the PMA suppl enent be
approved with no conditions attached to the approval.

(2) You can recommend that the PMA suppl enent be
found approvabl e, subject to specified conditions such as
resolution of clearly identified deficiencies cited by you
or by FDA staff. Exanples can include: resolution of
guestions concerning sone of the data or changes in the
draft |abeling. You may concl ude that post-approval
requi rements shoul d be inposed as a condition of approval.
These conditions may include a continuing eval uation of the
devi ce, and subm ssion of periodic reports.

| f you believe such requirenents are necessary,
your recommendation nmust address the follow ng points: the
reason or purpose of the requirenent; the nunber of patients

bei ng eval uated; and the reports required to be submtted.
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(3) You may al so find the application not
approvable. The Act, Section 515(b)2, Sections A-E, states
that a PMA can be deni ed approval for any of five reasons.
I"l'l briefly remi nd you of three of these reasons that are
applicable to your deliberations and decision. The three
ar e:

(1) There is a lack of show ng of reasonable
assurance that the device is safe under the conditions of
use prescribed, recomended or suggested in the | abeling.

To clarify the definition of safe, there is a reasonable
assurance that a device is safe when it can be determ ned,
based on valid scientific evidence that the probable benefit
to health fromuse of the device for its intended uses and
condi tions of use, when acconpani ed by adequate directions
and war ni ngs agai nst unsafe use outwei gh the probable risks.

The valid scientific evidence used to determ ne
the safety of a device shall adequately denonstrate the
absence of unreasonable risk of illness or injury associ ated
with the use of the device for its intended uses and
condi tions of use.

(2) The PVA may al so be deni ed approval if there
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is a lack of showi ng of reasonabl e assurance that the device
is effective under the conditions of use prescribed,
recomended or suggested in the |abeling.

A definition of effectiveness is as foll ows:
there is a reasonabl e assurance that a device is effective
when it can be determ ned based upon valid scientific
evidence that in a significant portion of the target
popul ation, the use of the device for its intended uses and
condi ti ons of use, when acconpani ed by adequate directions
for use and warni ngs agai nst unsafe use wll provide
clinically significant results.

(3) The PVA may be deni ed approval if, based on a
fair evaluation of all the material facts, the proposed
| abeling is false or msleading. |If you nake a non-
approvabl e recormendation for any of these stated reasons,
we request that you identify the neasures that you believe
are necessary, or steps which should be undertaken to pl ace
t he application in an approvable form This may include
further research

| would like to turn the neeting back to Dr.

Hal berg at this point.
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DR. HALBERG | would just like to rem nd public
observers at the neeting that while this portion of the
nmeeting is open to public observation, public attendees may
not participate unless specifically requested to do so by
t he panel .

| will now turn the discussion over to Dr. Carson.

Agenda Item Panel Di scussion, Recommendati ons
and Vote - Sandra Carson, M D., Discussion Leader

DR. CARSON. Thank you.

Let nme begin by comendi ng MBI and Ml | i nckrodt,
as well as FDA for providing very lucid and clear materials
in both the PMA and the materials we have in front of us
today. It really helps as a reviewer to have it presented
so nicely, so thank you

Bef ore we begin formal discussion of the
guestions, could |I ask the panel if they have any di scussion
for either the experts that Ml linckrodt brought today, or
FDA itsel f?

| do have a few questions. Perhaps, Dr. Kettner,
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you can decide who to answer this. One, | wanted to know if
you can warmthe substance to body tenperature, if there are
any adverse effects to the device prior to use?

PARTI Cl PANT: Coul d you define the term "adverse
effect? | would |ike to see where you are going
specifically with the question.

DR. CARSON: Well, | would like to know can you
device to 37 degrees prior to instillation?

PARTI Cl PANT: There woul d be no problemw th doi ng
that. There would be no expansion of the significance in
the m crospheres if that was done to it.

DR. CARSON: So then it can be used at body
t enper at ure?

PARTI Cl PANT: Certainly.

DR. CARSON. The second point, | think to Dr.
Parsons. In your presentation of the actual procedure you
didn't nmention saline flush after device use. |s that part
of the protocol, or could you comrent on that?

DR. PARSONS: That was an option. The reason
use saline following the Albunex is sinply as a chaser to

extend the effect of Al bunex after infusion. It wasn't part
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of the protocol, it was just an optional maneuver.

DR. CARSON. Is this going to be a recommendati on
by the conpany for device use, to followit wth a saline
fl ush?

DR. KETTNER: Yes, it will be.

DR. CARSON. There will there be a vol une
recomended?

DR. KETTNER:. There will be a range recomrended.

DR. CARSON: Did |l mss that in the | abeling?

DR. PARSONS: No. There's been some discussion
about that.

DR. DESTOUET: | have a couple of questions for
Dr. Parsons. Follow ng the Al bunex HSS and denonstration of
bi | ateral tube obstruction, what is the next step in the
infertility work up?

DR. PARSONS: That is really up to the
practitioner and up to the observation of the obstruction.
In studi es done using HSGs, which are really the data we
have to go on, one study of 750 HSGs indicated that in
peopl e that had tubal obstruction, there was an 89 percent

chance of severe peritoneal or tubal disease at | aparoscopy.
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I n people that had proxi mal obstruction, not
di stal obstruction, but just proxinmal obstruction, where
there was no dye going down the tube at all, so it is a sort
of a suspicious reading and it could be due to spasm there
i's 50-50 proposition whether or not you find severe tubal
damage at surgery. In people that had apparently patent
tubes, there is a very | ow percentage.

So nowwth I'VF, a person with evidence of
bil ateral obstruction where the tube is obstructed distally,
many people would i medi ately send themto | VF w thout
further evaluation, since this is a fairly reliable
observation. Wereas with proxi mal obstruction, | think we
are now devi sing ways to overcone the inherent difficulties
of this test to give us false positives when it conmes to
proxi mal obstruction.

We sonetines cannul ate the tube i mmedi ately, which
i s possible using this technique right in the office, and
then using the contrast to show that the tube is now patent.
O we will do another study, whether it's a | aparoscopy or
some ot her eval uati on.

So | think it really depends on the -- as this
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techni que gets put into nore use, | think the triage

pat hways wi I | be devel oped by clinicians using it. Anybody
usi ng HSG now has a variety of ways to go, depending on the
fi ndi ngs.

DR. DESTOUET: Part of my concern is that given
the specificity of 40 percent that you have identified
overall in the study, how many wonmen wi || undergo
unnecessary | aparoscopy because of a fal se positive test, or
a test indicating corneal obstruction, when really there may
be spasm or sonet hi ng?

Do you anticipate that as the al gorithm plays out,
that there will be some wonen going fromthe Al bunex HSS to
t he regul ar HSG hyst erosal pi ngography, and not
automatically to | aparoscopy?

DR. PARSONS: As | said, right now we have the
technol ogy to prove patency in the office if there apparent
corneal obstruction. | would personally be disappointed to
see a patient go imediately to | aparoscopy, or even to the
ot her screening exam which has the sanme problens as this
one. W are devising ways to deal with that. One is

i medi ate cannulation with a small tube.
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Another is to do it at atinme in the cycle when
the hornones are different, and the tube is nore rel axed and
less likely to spasm which is the luteal phase. So that is
i n devel opnent.

DR. DESTOUET: How difficult is it to cannulate
the fallopian tube? Can npbst gynecol ogists in an office-
based practice, and whomwe anticipate that this wll be
used by do that that procedure, or would that patient be
referred to a nedical center for instance?

DR. PARSONS: This test requires experience and
understanding of what it is about. It really can't be done
| believe, by a person that isn't a very experience
sonol ogi st or sonography. | think that the radiol ogists
that are interested in reproductive imaging wll certainly
do this test, because not every office setting, whether it
is an infertility specialist or anybody el se, is capable of
using it.

| think that whoever is doing this will probably
have the capability of cannulating the tube. It is not
particularly different. The uterus is made to slide

everything into the tube. It is designed that. | do think
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it is atest that is going to take experience and training
to gain wide use. | don't think it is going to take the
country by storm HSG has a very strong position now.

DR. DESTOUET: Wiere in the algorithmof the work
up of the infertile woman does hysterosal pi ngography occur?
Is it very early in the procedure or late in the work up?

DR. PARSONS: It depends on what the patient
presents with. | think Dr. Carson can answer this as well
as | can, because if a person presents with abnormal cycles,
no bl eeding, no periods, first we try to make them ovul ate
before going on to evaluate the tubes, because we do the
sinple things and the obvious things first.

A person who has a history of ovul atory
infertility, with no pregnancy despite regular nenses and
exposure to sperm deserves a renedi ate eval uation of the
t ubes.

DR. DESTOUET: So when you say it's not going to
take the country by storm you nean this will generally not
be the very first test that gynecol ogists will provide?

DR. PARSONS: What | nean is this technique for

screening tubes will require training on the part of people
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that use it. | would, as a commercial for ny own
subspecialty say that reproductive endocrinologists are the
nost experienced at ultrasound of the reproductive tract in
gynecol ogy. So we can assune that nost of themw Il be
capable of it, but it will take tine.

What we have found is that it takes probably 20
procedures for people to get really used to finding what
t hey seek.

DR. CARSON: Let ne just coment in answer to your
guestion. The Anerican Society of Reproductive Medicine, in
their technical guidelines, has recommended that any imaging
di agnosi s of bl ocked fallopian tubes be substantiated and
confirmed by anot her procedure.

DR. CHOYKE: | have a question for one of the
conpany representatives about whether any ani mal
reproduction studies were done after adm nistration of
Al bunex?

DR. WBLE: Reproductive studies that were done,
were done in conjunction with IV adm nistration of Al bunex,
and in conjunction with the teratol ogy studies that |

presented earlier. In that study, the adm nistration of
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Al bunex did not have any teratogenic effects.

DR. CHOYKE: So nothing was adm ni stered by the
ut erus?

DR WBLE: No.

DR. ALAZRAKI: One other question. W have
i nformati on about the race profiles of the participants in
the study. Are there data on the history of PID or no
history of PID, or active PID on the participants? |s that
dat a avail abl e?

DR. PARSONS: There's historical data avail able.
They are excluded fromthe study if there is suspicion of
active infection. So any person entered into the study was
clinically found not to have any infection.

DR ALAZRAKI: Do we know what percentage then of
the wonen in the study had a history of PID?

DR. PARSONS:. | imagine we do, but | don't.

DR ALAZRAKI: Ckay.

DR R LERNER | have a question about the
efficacy conpared to saline of the Al bunex. |If the endpoint
is spill in the peritoneal cavity, how does Al bunex conpare

to saline or perhaps sone agitated solution that is
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DR. PARSONS: That is a good question. Saline is
a very accurate indicator of patency of at |east one tube,
whi ch you which it accumulate in cul de sac. It has an
accuracy of about 95 percent, but you don't know which tube
is patent. The inportance of this contrast agent is to show
us details of which tube is patent, and whether or not -- in
my opinion it is inportant to see whether or not there is
contact between what is emanating out of the tube and the
ovary. Saline is a very good nethod of indicating one tube
bei ng patent.

DR. R LERNER The second part of the question
then is what about agitated saline or sonething that woul d
i ntroduce m crobubbl es?

DR. PARSONS: On, | have tried everything. That
is why | was so excited to finally have a consistent nethod
of imaging the tube. Around the world right now air is
used, and just half syringe of air is just injected right
into the uterus. | don't find that as satisfactory, but
there are other nmethods, they just aren't as reliable. They

aren't stabl e enough.
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| actually tried sonicating albumn in ny office
wth a sterile hood, and it wasn't stable enough.

DR R LERNER. The third part of the question is
how i nportant is it to find bilateral versus unil ateral
spill, or to identify one bl ocked tube versus two?

DR. PARSONS: On, it's very inportant. As | said,
we do the sinple things first. |If a patient has an
operating ovary and a patent tube, and contact between that
t ube and ovary, one can observe ovul ation and allow her to
try and conceive on her own. Wereas with both tubes
bl ocked, one is forced to intervene pronptly.

DR. CARSON. Any ot her questions fromthe panel?
Do we have enough to proceed? Let's go to the first
guesti on.

The | abeling originally proposed by the sponsor is
indicated on the slide. This has been changed based on
reviewto the | abeling, "Al bunex is indicated for use with
transvagi nal ultrasound to assess fallopian tube patency."
Do you believe that this version is appropriate as justified
by the data provided for us today?

Any comments fromthe panel ?
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DR. CHOYKE: Well, 1'Il open with my concerns
about the label, and that is that sone of the tables that
were presented -- specifically on page 43 -- show that even
in cases where both tubes were bl ocked, the Al bunex could
only make that diagnosis in about half of them and that in
fact in 4 of the 14 patients, Al bunex studies showed both of
t hose tubes were patent. |In fact, that is on 43 and 45.

|"m concerned that this is a test to identify
tubes that are bl ocked, rather than tubes that are patent,
and that in the extrene case of bilateral bl ockage, which is
very inportant | think, the test wasn't able to do very
well. In fact, it called 4 out of the 14 both patent, not
to mention all the disagreenents between |left and right,
whi ch side is patent.

So | just want to voice nmy concern about what |
call this false positive rate, although the | abeling here in
t he docunent is a false negative rate.

DR. PARSONS: Now of course those patients would
end up being confirnmed nost likely by | aparoscopy. So if
you have --

DR. CHOYKE: Either the test would say that they
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are bilaterally patent, and they wouldn't go on necessarily
to another test. Yet, they mght go into another algorithm
in ternms of their infertility work up with the thought that
t hey had patent tubes, and that would be conpletely

m sl eadi ng.

DR. PARSONS: Can | speak to that? Two of those
tubes were in ny study group. The fact is that they were
verified as being patent or not patent by | aparoscopy.
Laparoscopy, if you will notice in the Swedish data, there
were three uncertain | aparoscopies. They weren't sure even
at | aparoscopy if a tube was patent or not.

In the United States we tended to avoid uncertain
di agnoses, and we said yes or no. In ny case, in this
particul ar patient's case, her tubes were patent both by HSG
and by this technique, and at | aparoscopy, because of sone
mal pl acenent of the catheter or other, the tubes | ooked
conpletely normal, but no dye could be put through them
This is observed that up to 5 percent of false positives for
obstruction di agnoses can be nade a | aparoscopy.

So | think that one of the problens with

eval uating these data is that there are no gold standards.
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DR. CHOYKE: | only have to say that we have to
have sone gold standard here to assess. Oherw se, we are
j ust sayi ng what ever agent that does whatever is fine. So
t he gol d standards that were sel ected here were HSG and
| aparoscopy. | think we have to go by them That's just ny
opinion. So | just wanted to get that out on the table
early.

DR. CARSON. Thank you for bringing that up.

Can we have just an idea of panel consensus as to
whet her the revised version of the indication is appropriate
as justified by the data? Can | see a show of hands for
those who think that it is? And those that think that it is
not ?

[ Wher eupon there was a show of hands, six
affirmative, one no vote.]

DR. ALAZRAKI: | just want to clarify that | think
that it is, relative to the previous indication, which has
been revised, and that indeed is what the focus of all of
t hese studies, is the fallopian tubes, and not any ot her
anat ony.

DR. CARSON: Thank you.
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Do you believe that the PMA has adequately
denonstrated the safety of the device, and that the
contrai ndi cations, warning, precautions section of the | abel
is adequate with respect to first, whether residual al bumn
in the fallopian or uterus could |ead to tubal occlusion or
other fertility-related problens?

So the question here is if the |abeling, as we
mentioned, does not require a saline flush post-
adm ni stration, would there be any concerns about the risk
of the device staying in the tube, and possibly leading to
subsequent occl usi on?

DR. CHOYKE: Well, 1 think the aninmal studies
showed that there wasn't really any irritative effect of the
agent. It seens to ne that the basic test -- a basic test,
not the basic test would be how ani mals reproduced after
this agent was given. This is an infertility setting, and
certainly we ask that of other drugs where it isn't in the
infertility setting.

You woul d want to know that animals reproduce
normal ly after this has been spilled in the manner that it

is intended to. So | think there is, to ny mnd, a mssing
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piece. | don't know that that should hold up approval of
it, but it should be supplied at sone point.

DR. DESTOUET: As | read the protocol, it seened
as though the patients all had a saline flush follow ng the
Al bunex study. Am 1 incorrect?

DR. PARSONS: No, they didn't all. The option was
there, and it was collected if it was done, but that wasn't
t he routine.

DR. DESTOUET: Do we know i n which percentage of
patients there was a flush, and which percentage of patients
had no flush? |If so, was there a difference in the outcone
regarding any norbidity in those wonen?

DR. PARSONS: | don't see the point of that, to be
honest with you.

DR. DESTOUET: Well, did any wonen who have
Al bunex left in their fallopian have any increased problens,
whether it is pain or fever or any increased norbidity?

DR. PARSONS: As | tried to show, but it was a
very short videotape, the Al bunex has a very short I|ive,
which is what is good about it, because it doesn't obscure

the picture by accumulation. In a hydrosal pinx for
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i nstance, you can watch the contrast agent dimnish to
saline, which is its stillulant(?).

These becone subm cron sized residual pieces of
al bumn -- submcron size, mnd you, |ess than the size of a
red cell -- when the mcrosphere has lost its gas. So you
can watch that happen as you are observing, so there is no
intact mcrospheres left within a few m nutes of infusing
this in an occluded tube.

If you insert it into the tube, and you watch it
run down the tube into the peritoneal fluid, that is an even
faster dem se for these tiny mcrospheres. |In albumn we
are dealing with a systemthat is constantly contracting.
Anything that is put into the uterus or the tube is
i mredi ately expelled in one direction or another into the
peritoneal cavity, or into the vagina.

| have actually done these studies putting Al bunex
at the surface of the cervix, and watching it go up through
the uterus very quickly. W know that spermare within the
peritoneal cavity within 15 mnutes. So | think it's highly
unlikely that there is going to be nuch in the way of these

tiny particles left behind for very long, and albumn is an
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i ndi genous subst ance.

You can't really do these studies in aninals,
because human al bumin is antigenic to aninmals.

DR. HACKNEY: Along those lines, I'mnot sure we
want to get too hung up on the issue of a saline flush,
because the question would be would a saline flush be
effective to prevent whatever it is we think m ght happen if
the albumin were left in there, and one would need to show
that it actually worked.

To address that question, one could ask what was
the foll owup of these wonen in terns of reproductive
success later? 1Is there any evidence that the Al bunex had
any effect on then? That, | think, would answer the
guestion that everyone is worried about nore than anot her
techni cal detail of unknown effectiveness.

Do we have any data -- we know who these patients
were. \What happened to themin the nonths thereafter? D d
t hey conceive at a higher or |Iower rate than one m ght have
expected otherwi se? Was there a higher rate of reproductive
difficulties?

DR. PARSONS: Hyst erosal pi ngography has been
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descri bed as increasing pregnancy rates followng its

performance using lipid contrast agents. Lipid agents we
know cause fairlomas(?) in the peritoneal cavity, coat the
tube, at least tenporarily, and are irritating to tissues.

The other agent that is used is a water-based
wat er soluble contrast which is irritating to tissue as well
based on tissue studies. This does not enhance pregnancy
rates apparently.

All we have with Al bunex or saline or any other
flush are anecdotal experience. As | said, four patients
that | took care, conceived within the followi ng two cycl es.
Since there are a ot of interventions done on these
patients, it is very difficult to conpare pregnancy rates.
You woul d al nost have to conpare normal wonmen with norma
wonen, and that is a difficult study to pull off.

DR. HACKNEY: | guess | was wondering if there is
nore data on the other patients besides the 30 that you did?

DR. PARSONS: No, that was not collected. |'m
sorry, that wasn't the focus of this.

DR. CHOYKE: A problemw th that is that they got

HSGs or | aparoscopy, so they got a |lot of interventions. So
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you can't really -- if they just had, as indicated the
Al bunex, fine, but this is not useful. That's the problem

DR. CARSON. Do you believe that there is enough
information to deci de on whether the residual al bumn can
cause fertility-related problens? Could we just show a
brief show of hands fromthe panel? Those who think there
i s enough docunented, please raise your hand? Those who
think there is not enough?

[ Wher eupon there was a show of hands, al
indicating no to the question.]

DR. HACKNEY: | wouldn't nmake it quite as narrow
as whether it is the residual albumn in the fallopian tube.
My point is that we don't really know whet her sonet hing
unt oward happened to these wonen in their reproductive
abilities after it, whether it is due to residual albumn in
the fallopian tube. | think there was a good argunent nade
that it probably would not be residual albumn sitting in
the fallopian tube for any substantial period of tinme, but
we still don't know what happened to them

DR. CARSON: | think that this brings up a good

poi nt, and probably all of our concerns. Let ne bring up



98

for discussion, do you think that this could be handled --
as we |l ook at the | abeling and approve or di sapprove -- do
you think it could be handl ed by asking for sone post-

mar keting surveillance as to subsequent pregnancy after such
tests?

MR. MONAHAN: Excuse, Dr. Carson, if | could
interrupt for just a nonent?

The people in the other room cannot see a show of
hands on the TV canera. So if we could sinply have a count
of those saying yes or no, that would be hel pful to the
peopl e out si de.

DR. CARSON. Ckay. D d sonebody count the first
question? Six yes and one no. Then the second question,
Part A was | believe all no.

DR. KETTNER  Could we add an additional conment
to the question of the al bum n.

DR J. LERNER |I'mDr. Jodi Lerner. |'m
Assi stant Professor of OB/ GYN at Col unbia Presbyterian in
New York. | think I'm supposed to say that ny tine today
and ny expenses were paid by Mllinckrodt, and I was one of

the investigators with Dr. Parsons on the study.
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| just wanted to tell you a little bit about how
our protocol went. | placed the balloon catheter in. | did
t he sono-HSG finished the study, and then with the catheter
still in, the patient went straight down to the
hyst er osal pi ngogram suite.

So one of the questions that we'll cone to |ater
on that | can make a comrent about, about the foll ow up, and
the concurrent and separating the adverse events. Part of
the problemis still with this problemthat they foll owed
i mredi ately with the hysterosal pi ngography, so | don't know
that we can ever really separate post-procedure to be
separated out for the sono-HSG versus the HSG afterwards.

DR. CARSON. Thank you, Dr. Lerner.

| think if it comes to the panel's decision as to
whet her you can think that this issue can be handl ed by
requesting sone post-marketing surveillance? Comments?

DR. ALAZRAKI: The problemremains that these
wonen have so many ot her procedures done, that how we could
separate out what was caused by or what could be attributed
to any al bum n product in the fallopian tubes, |I don't see

how.
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| would just like to also nake a coment about the
residual al bum n product. W know fromother data in
injecting particles |ike these that the al bum n particles
are renmoved by a conbination of macrophage and enzymatic
breakdown of the albumn. At least in the lungs for
exanple, the half life in the lungs is sonething between 3
and 12 hours.

Now t here may not be the sane access, or there may
be in the fallopian tubes to macrophages and enzynmatic
effects as in the lungs, but | would presune that the
al bum n doesn't stay there forever; probably no nore than a
matter of hours, to a maxi num of a day.

DR. DESTOUET: | think that it's inportant to know
wi th post-PMA data the ectopic pregnancy rate; sonme of the
things that one would normally assess with this type of
procedure. | think it is sonething that the FDA woul d
certainly want to know following the initiation of this test
as wel | .

DR. CHOYKE: Wth regard to your question, | would
rat her not answer this individual question now, but in the

context of question 7, when we have everything out on the
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tabl e.

DR. CARSON. Ckay, we'll do that. Thank you.

Then B and C were essentially the sane coment
with pelvic inflanmatory di sease and ot her safety concerns
that we have. | think we have probably addressed this in
our previous discussion wwth this, unless you had specific
conment s.

DR HALBERG | would |like to nmake a comment on
that. R ght now the | abeling reads, "Patients with current
gynecol ogi c infection should be treated with antibiotic and
t he procedure possibly delayed until resolution of the
infection.” Since no patients in the studies had pelvic
inflammatory di sease, we may want to just delete the word
"possibly," so the sentence would read, patients with
current gynecologic infection should be treated with
antibiotics, and the procedure del ayed until resol ution of
the infection, because there is nothing urgent about this
procedure.

DR. PARSONS: | think that was to cover the idea
that if sonebody found vaginitis, they would treat that, but

t hat has no direct bearing on the tubes. Gynecol ogic
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infectionis a fairly broad term So | agree conpletely
with the idea of deleting "possibly.” I think we have to be
car ef ul

DR. HALBERG | think that m ght address sonme of
t he PI D concerns.

DR. CARSON. Let's nove on to question 3. Gven
that many different data anal yses were used to denonstrate
ef fectiveness, please offer sonme guidance as to the nost
appropriate way to present this data in labeling. This
section of the |abeling should offer the user a clear and
accurate assessnent regarding reliability of the clinical
information provided for this device.

Let nme just point out that on pages 45-47 give
tabl es of sensitivity, specificity and predictive val ues.
Per haps the panel m ght |ook at these in their
consi derati on.

DR. HALBERG Could |I ask if there is an FDA
statistician who may be able to address this fromthe FDA
perspective in ternms of putting these nunerous tables
together so that they can be easily viewed by peopl e using

t he product ?
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DR. CARSON: W basically would |Iike sone gui dance
as to howto present the efficacy data in the | abeling so
that the user has a good idea of the efficacy of the device.

MR KAMER: |'Il start with FDA statisticians
usual ly do not get involved with |abeling issues. That is
not an area for us. That is nore of a clinical issue. Are
you tal ki ng about now the fact that you have different
studi es?

DR. CARSON. There are a nunber of sites in the
material given to us, and sone did the procedure a bit
differently, and we have an overall per tube, as well as per
patient sensitivity and specificity. How could we present
all of this data to give the user a good idea as to what to
really --

MR. KAMER: It's going to be difficult sinply
because -- I"'mnot sure it can be done -- | did nmake sone
comments in my reviews concerning the poolability of the
data, although it may be justified to pool the data, there
were different protocols used. You had sone differences in
t he studies; the endpoints, the nethods which it was being

conpared agai nst, et cetera. | don't think there is any
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statistical answers to it. This is the type of thing that
you had to work out.

| did not get an answer as such, of the
pool ability of the data. Again, it may be totally pool abl e,
but | did not see that. [If I'mnot convinced of the
pool ability, I'"mnot sure you can put it into one nunber or
a set of nunbers across sites, across studies.

DR HALBERG Is it up to the FDA to include al
t hose tabl es?

MR. KAMER:  Sonmebody who is the FDA may have to
replay to that. Again, that's not a statistical issue, but
it would be -- any single nunber may not be -- if these were
pool able, if they had been shown to be pool abl e sites,
pool abl e studi es and been under the sane protocol, any
nunber would still be an estimate, an average. There would
not be a precise nunber that is applicable to any one site,
any one popul ati on.

We don't have even that with us. It's very
difficult. If we nake the |abeling so long, it makes it
very difficult to understand also. That is an alternative.

How long it should be? 1 don't know how det ail ed.
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DR. CARSON. Dr. Smathers, did you have a comrent ?

DR. SMATHERS: Well, in the previous summary from
the FDA this norning, sensitivity was defined as the
determ nation of patency, and it is given about 80 to 90
percent, which | assune was a pool ed nunber. Then
specificity was defined as the determ nation of bl ockage
given the 40 to 50 percent.

Are those still valid nunbers?

MR. KAMER: That's a range. [It's not from one
site?

DR. SMATHERS: The realistic --

MR. KAMER: A range is one way of doing it.

DR. SMATHERS: It's a realistic presentation.
guess the question is, is the specificity really defined as
the accurate determ nation of bl ockage? O maybe |'m
aski ng, what do you nean by specificity?

MR. KAMER Here you do not have a good standard,
So you are dealing with sonething a little bit different
than if you have a gold standard, and you know t hat you are
right or wong. That would be the way specificity would be

defined, from ny understandi ng.
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DR, ALAZRAKI: | understood fromthe presentations
that we heard that those sensitivities and specificities
that | think he just referred to, at |east on the
approxi mately 200 who had | aparoscopy. That |aparoscopy in
t hat nunber was the gold standard.

Now there is another smaller group, | guess, who
had hyst er osal pi ngography as the gold standard. | suppose
that in the | abeling a reference could be made to both of
t hose gol d standards, indicating also the nunbers on which
t hey are based.

DR. CARSON. Dr. Schultz, did you have a comment ?

DR. SCHULTZ: If | could, I think that the
difficulty which you are obviously having with this sort of
mrrors the difficulty that we were having with this as we
| ooked at this issue. Again, | guess what we were | ooking
for was sone help fromthe clinical community in terns of as
a potential user of this device, what nethod of displaying
the data would you find the clearest and the nost accurate?

| agree with Gary when he says I'mnot sure this
is really a statistical issue, as nuch as it is a clinica

issue in ternms of is the conparison to | aparoscopy the
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appropriate conparison? In the decisionnmaking process,
woul d you want to know how accurate this was in conparison
to | aparoscopy? Wuld you want to know how accurate it was
in conparison to HSG?

| think that very clearly we can't put the 20
different tables in the | abel, and have anybody be expected
either toread it or to understand it, since having had the
opportunity to review this data for 3 nonths, we couldn't
really conme up with what we considered to be the best way to
do it.

| guess what we are |ooking for here is sone
assistance fromyou all in terns of what do you see as the
i mportant or the nost rel evant nmethod of describing the
data, and how woul d you recomend putting that in the |abel ?
Clearly, we are not |ooking for a definitive answer here,
but if you could give us sone ideas, then I think we could
go back and work with the conpany to devel op an appropriate
| abel .

DR. CARSON. Let ne just suggest that | think that
we have two standard tests that gynecol ogists are used to

dealing with. One is an HSG and one is a | aparoscopy. W
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have a new test that is going to be indicated for tubal
patency. | think probably the nost inportant infornmation to
give the user is what kind of range to expect conpared

agai nst both of the standard tests.

What | would like to knowis how often do | find a
bl ocked tube on this test as conpared to HSG and then as
conpared to | aparoscopy? How often | find a patent tube on
this test as conpared to HSG and | aparoscopy? | could see
that nost easily done with a four cell chart.

DR, ALAZRAKI: | agree with that. Since this test
woul d nost likely in the work up replace the HSG | think
that that conparison is very inportant. | think the
| apar oscopy conparison is very inportant too.

I"'ma little concerned in terns of what the rea
nunbers are for the conparison data that we have with HSG
and whether froma statistical point of viewthere are
enough to warrant credibility of those nunbers.

MR. MONAHAN:. | woul d ask everybody to speak
clearly into the m crophone, because the proceedings are
bei ng transcri bed.

DR J. LERNER | just wanted to give you a little
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bit of an overview for the non-clinicians on how | guess |
see it as sort of the man out in the trenches actually doing
it. | think that in very clear cut situations this wll be
a great first step. The way | refer to it is one stop
shoppi ng.

If a patient cones in and gets their basic
infertility or nost of a basic infertility work up -- the
eval uation of the uterus with the saline, the eval uation of
t he physi ol ogy of the ovary, the proximty of the tube to
the ovary, and then your tubal patency study.

If in fact you get bilateral spill or unilateral
spill, or get what you suspect to be bilateral, proxinm
obstruction | think it gives you a pretty definitive answer,
and you can ki nd of change your algorithm conpared to what
we woul d have done without this test.

| think that for all the other cases, where there
is a question of what is going on, or your test is not
concl usive, then we obviously just go back and use our, or
what we consider, or what has proved to be as close to the
gol d standard, or that we have as nuch clinical experience

in the past as that.
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You are kind of getting caught up in ranges and
this, and what are clinicians going to use. | think if it
cones under physician usage in this way, which is | think
it's nost appropriate set up, | think the nunbers aren't
going to be all that critical, however you decide to do it.

DR. DESTOUET: | have a question for Dr. Lerner,
pl ease. Then do you think that the patients who have
evi dence of bl ockage, corneal obstruction, or proxinal
bl ockage would go directly to | aparoscopy, or would they go
to HSG?

DR J. LERNER Ch, | don't know. Again, | think
in each situation, based on the patient history and what you
expect, you can go either way. | don't know that there is a
specific way to go on it.

| actually see it as the opposite way. You have a
worman who cones in, who really has not particul ar anything
i n her background that makes you suspect one thing or the
other, so you are kind of doing your baseline, and this is
just one of the steps of your baseline first go round test.

So |l can't tell you what |I would do in any

particular set if it was bl ockage here or bl ockage there or
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what ever .

DR. DESTOUET: M question is directed because in
the protocol it very specifically says that the use of
| aparoscopy in this country is quite | ow conpared to the use
of | aparoscopy i n Europe.

DR J. LERNER. That's correct.

DR. DESTOUET: Now are we going to change those
nunbers? Are we suddenly going to go fromlow utilization
of | aparoscopy to increasing utilization of |aparoscopy
based on the Al bunex?

DR J. LERNER No, | don't think we will, and I
think probably certainly what will occur over the next X
length of tine is that we will use it as a screening test.

If there is any question that it is not bilateral patency,
or that the answers are not clear cut, then probably nost
physi ci ans would go to HSG  That is just one person's
opinion. | certainly can't speak for the 26,000 OB/ GYNs in
the United States, but that would be ny take on it, but that
isn't necessarily so.

| think once we get nore experience and confidence

with our own interpretation -- | think Dr. Parsons said



112
sonething at the beginning. |If | could redo ny nunber 1
patient as ny nunber 25 patient, | have nmuch nore confidence
inny ability to evaluate that test at nunber 25, than | did
at nunber 1. So | think with tinme and wth experience, as
in anything we do in OB/ GYN and nedicine in general, we'll
have nore confidence in our results, and then be able to
really taper the algorithm appropriately.

DR. CARSON. Thank you. Let ne just rem nd the
panel, and get back on track a little bit that we are really
tal ki ng about asking -- FDA is asking us for our guidance as
to howto really give the user the reliability or an idea of
what this test is all about in ternms of howto present this
dat a.

Dr. Giem | saw your hand up earlier. D d you
have a question or a comment?

DR CRREM Well, it seens to ne one also has to
| ook at the cost/benefit ratio. The hysterosal pi ngogram
exposes the ovary to radiation and the genetic consequences
of that. The | aparoscopy has other risks involved, and
addi ti onal econom c expense.

| think you have to put that in the equation
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sonehow i n | ooking at the various procedures. You may el ect
a procedure that is not quite as accurate, but doesn't have
the radi ati on exposure, or doesn't have the additional cost,
but has sonething that is quite useable.

DR. CHOYKE: | wanted to endorse your idea of a
sinple -- the percentage of tubes that were opened, that
were confirnmed, and percentage of tubes that were bl ocked,
that were confirmed, and avoid terns |like sensitivity and
specificity, because they always confuse.

DR. CARSON. Ckay, let's nove on to question 4.

DR. KETTNER: Coul d we have our biostatistician
denonstrate the --

DR. CARSON. | think we have concluded this
guestion, and the panel has the gui dance necessary.

Question 4, if approved for the new intended use,
this device would in many instances, be used in an office
setting, as opposed to a hospital or freestandi ng radi ol ogy
suite. Does this raise any special safety concerns?

Any particul ar concerns that the panel has?

DR. CHOYKE: There were clearly big differences

anong sone of the studies, which suggests to ne that it is
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difficult, and requires a | ot of experience. For instance
Dr. Parsons has a tubal concordance rate of 95 percent,
where Dr. Thurman had only a 50 percent concordance. For
pati ent concordance, Dr. Parsons had a 90 percent, and Dr.
Thurman had a 25 percent. | want to go to Dr. Parsons.

The expl anation that was afforded to us was that
since the Al bunex preceded the HSG in one study, and the HSG
preceded the Al bunex in the other, that explains that. That
doesn't make sense to nme, because it seens to nme reducing
this to the sone sinple case, this is a tube, and no matter
what you put in it, should clear for the next study.

So the second study woul d di sagree equally with
the first study, no nmatter in which order they were done,
unl ess there is sone reason. Moreover, if you | ook on page
57, the negative predictive values range in the study from
14.3 percent to 100 percent depending on different sites,
including Site H, which was a real problem Again,
presumably an experienced center, otherwise it wouldn't have
been asked to participate.

So to nme this bodes very poorly for how well this

test will work out in the community. WIIl it require
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special training of centers or other considerations? |
think there is a |ot of user variability.

DR. CARSON. | think those are very good comments
for the next question. R ght now we are just really on
safety concerns. Any particular concerns that the panel has
to address for safety that has not been addressed in the
| abel i ng?

DR R LERNER As | radiologist, | amfamliar
wWith contrast reactions, and we have speci al equipnent in
our | aboratories to handle these special trash carts and
nurses were trained. | was just wondering if this should be
an issue for contrast reaction with this Al bunex?

Qovi ously, sonme sensitivity studies have been done and
haven't shown any, but there are idiosyncratic reactions,
and these are rare. It takes many applications of these to
det ect these.

DR. HALBERG | just wanted to read you the
| abeling. It says, "Hypersensitive reaction should be
anti ci pated whenever a protein containing material such as
Al bunex are used in humans. Epinephrine, antihistam nes and

corticosteroids should be kept available for imediate
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treatment of a patient's synptons.” That is in the
| abeling. | don't know if that addresses your concern.

DR. CARSON: So could I see a show of hands of
t hose who agree that the special safety concerns have been
taken care of by the present I|abeling?

[ Wher eupon there was a show of eight hands.]

Any who think there is sonmething m ssing?

[ Wher eupon no one raised their hand.]

Ckay, let's nove on to Question 5. Use of this
devi ce, which conbines the techni ques of ultrasound and
hyst er osal pi ngography woul d be used by physicians with
varyi ng degrees of experience with each of these nodalities.
Do you believe that the instructions for use in the | abeling
are adequate? O should the I abeling include additional
witten instructions, or are other training nethods needed?

| think it is very clear, as we have said, that
this technique heavily relies on good ultrasonography, and
that a lot of the data that we are | ooking at and have
di scussed in a previous question really is not device
rel ated as nuch as sonographic skill rel ated.

If we | ook at the l|abeling, perhaps this is the
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area where we nost really need to consider, although it is
difficult to know exactly what to suggest.

DR. PARSONS:. These investigators represented
everybody at the beginning of their |earning curve. Nobody
had ever done this procedure before they enrolled patients.
So this is a worst possible result in a variety of centers,
all of whomtruly are interested in ultrasound, but it is a
tricky procedure, just |like the HSG that we rely on is.
These are two screening tests with inherent difficulties.

DR. CARSON. Except that the centers probably had
alittle bit nore ultrasonic skills than perhaps the general
OB/ GYN.

DR. PARSONS: They were a variety of radiol ogists,
as well as gynecol ogi sts.

DR. CARSON: Also, Site H had 10 patients in which
they did not want to state -- did not feel confident enough
to even state patency or not, and that was a significant
portion of their popul ation.

MR. MONAHAN. Excuse nme, could | interrupt for a
moment, Dr. Carson. The people out in the other roomare

still having difficulty hearing. So |I would request that
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peopl e speak directly into the m crophone in a |oud voi ce,
| ouder than they have been using, and that they identify
t hensel ves when t hey begi n speaki ng.

Thank you.

DR. DESTOUET: | have to point out that the
radi ol ogi sts who were included in the study are basically
centers of excellence. These are radiologists who are
ei ther wonen's inagers or who are dedi cated
ul trasonographers. So we are not tal king about a general
practice radiologist in a snmall office. So | think clearly
there has to be sonme kind of continuing nmedical education
requirement built into the use of this procedure.

DR. CARSON:. Just because the uterus has only one
chanber, doesn't nean you need 25 percent of the skill of a
car di ol ogi st.

Any ot her questions or any other coments
regarding this portion?

DR. KETTNER. | would like to comment on the
training portion. Just like with Al bunex when it was
initially marketed for the cardiol ogy indications,

Mal i nckrodt does have a | arge product support system and
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does intend to put out videotape simlar to the one they put
out with the Al bunex when it was first rel eased.

W have a 24 hour service, and we can hook peopl e
up with other doctors that m ght give them gui dance. The
procedure itself, a large part of the procedure is already a
procedure that these physicians are famliar with. This is
just an additional part of it.

DR. CARSON. Does the panel think we need to add
sonet hi ng about specific nentioning about the skills of the
ul t rasonogr apher ?

DR ALAZRAKI: | think that there should be
sonmething in the | abeling which indicates that the FDA
strongly recomends that physicians who utilize this in
conjunction with ultrasound have sonme training or seek sone
training and education in these procedures specifically.

DR. CARSON. A specific highlight that is pointing
out that this device really does need to be used in concert
wi th transvagi nal ultrasonographic skill.

DR. HACKNEY: |'mnot sure that's quite what |
woul d want. We seemto have agreed that the people who were

doing this in this study were very skilled at transvagi na
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ultrasound. The question is becomng skilled at using this
as an adjunct to it.

Per haps the warni ng shoul d say sonething along the
lines that even for people with a great deal of experience
with pelvic ultrasound, this still requires sone extra
training in order to becone proficient at. Perhaps a
specific indication that early results in the hands of
experts were less than optimal. | don't think sinply saying

sonmeone needs experience with ultrasound i s enough.

DR. CULLINAN. |I'mJeanne Cullinan. |I'mfrom
Vanderbilt University. | amin both the Departnents of
Radi ol ogy and OB/ GYN. | was part of the Mallinckrodt

project for tubal patency and efficacy, and | am being
supported today to testify here.

| think that the one thing that you need to
recogni ze is that the question of whether or not
radi ol ogi sts or OB/ GYNs who are performng this procedure
i ndeed were skilled in ultrasound at the tinme of the
procedure, when we first started. Even saline instillation
utilizing ultrasound was relatively new at that tinme, and

some of the centers had very little experience even using
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saline instillation when we first started, |et alone saline
pl us Al bunex.

The | earning curve that has been alluded to, al
of us had to undergo that |earning curve for the Al bunex.
Some centers actually had to undergo it even for saline
instillation at the tinme of the first exans. Since that
time, there has been a ot of interest and excitenent in
using saline instillation, and in many centers that is a
routine procedure that is perfornmed both by OB/ GYNs, as well
as radi ol ogi sts.

| think that it is inportant to recognize that
since that initial data was submtted, there has been even a
| earning curve in the general public utilizing sone type of
instillation and how you follow it, and what you are | ooking
for.

DR. CARSON. Are you suggesting that besides a
recommendation for expertise in ultrasound, the | abeling
al so consi der expertise in instillation?

DR. CULLINAN: Yes, and I think it's not
dissimlar fromthe instillation techniques that have been

utilized for hysterosal pi ngography. | think for people who
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are versed in both ultrasound and hysterosal pi ngography, the
transition is not as difficult as it m ght seem | ooki ng out
on paper. Skills in both areas would be well suited to
being able to performthis task.

DR. CARSON. Let nme just read to the panel current
| abel i ng, and maybe we can have sone suggestions.
"Di agnostic procedures that involve the use of Al bunex
shoul d be carried out under the direction of a |licensed
practitioner having a thorough know edge of the procedure
and the safe use of the products.”

Do you think that needs to be anplified at all?

DR, ALAZRAKI: | don't know. That is fairly good
if we feel that it is necessary to enphasize, as Dr. Hackney
just said, that even though you may be qualified with
previ ous experience in doing these procedures and in
ul trasonography, that for use of this particular contrast
agent in this setting, we recommend in any case, sone
trai ning and education in the specific use of this product.

| think it would be a good i dea.

DR. HACKNEY: | agree with what | said before.

DR. CARSON. Is the panel ready to vote? Let ne



123

ask you to limt your comments just to this issue, if you
don't m nd.

DR J. LERNER | guess the first thing | wanted
to say was | ask you to | ook at what the
hyst er osal pi ngogr aphy devi ces are used, and have a | abeling
with that. | don't know offhand, but |I'msure you all do.

The second thing | wanted to say was just in
defense of clinical practitioners. As any new techni que
evol ves, certainly the vast majority of us do take training
or courses or whatever it needs, so that we can learn the
techni que whether that is | aparoscopy or anything else. So
this is not dissimlar to any new techni que.

DR ALAZRAKI: In a sense it is, because even
t hough t he hysterosal pi ngographers probably are in the best
position to do this, as long as they know ul trasound
i magi ng, the office-based gynecol ogi st may not be. | think
probably it is reasonable to require sone additional
training in this.

DR. PARSONS: | woul d advi se additional training
for anybody undertaking it, no matter what their original

training or the union they belong to. This is best done by
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peopl e that are specifically focused on reproductive

i magi ng, whether it is a radiologist, a gynecol ogist, or
even a sonographer. | don't think we can nake
general i zati ons about who is nore prepared to do it.

DR. CARSON: One possibility -- let me just bring
this up for the panel, is when the chart that we were
considering is to specify that these rates were in the hands
of people and used to transvagi nal ul trasonography. That
woul d be anot her option.

DR. CHOYKE: W are ignoring or assum ng that al
ul trasound equi pnent is the sane. |In fact, there is a w de
vari ety of equipnment that is out there. | suspect that the
equi pnent used in the study was of the highest quality, but
as it goes into the community, there is a trenmendous range
of adequacy. | think that raises a very inportant question

about whether this should be done on all kinds of equipnent

of all imagines. That is a whole can of worns, | realize.
DR. CARSON. | don't really think that we have the
week to address that issue, but it's a good point. | don't

really think that we have the data either to do that, but I

t hink again, is that sonmething we want to include in the
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| abel i ng?

DR. CHOYKE: Well, there may be use issues of
spatial resolution on a phantomthat has to be approved for
us. O course that information isn't provided here, so
that's an unknown that we just can't deal with right now

DR. CARSON: Wy don't we vote first on whet her
the labeling is adequate? Then if it's not adequate, we can
suggest sone changes to FDA

Do you feel that the | abeling as such takes into
consi deration the issues we discussed, and needs to be
altered? Can we have a show of hands? It is under the
direction of a licensed practitioner, having a thorough
know edge of the procedure and the safe use of the product.
Is it adequate? 1s the |abeling adequate. A show of hands,
yes? A show of hands no?

[ Wher eupon there were O yes, and 8 no votes.]

Can soneone suggest what they would like to see in
the |l abeling? W won't vote on this, but give sone guidance
to the FDA as to the changes.

DR ALAZRAKI: | woul d suggest that there be a

statenment saying that it is strongly recomrended t hat
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physi ci ans who utilize this material in conjunction with
transvagi nal ul trasound acquire sone additional training and
education in this procedure, with this product.

DR. HALBERG | would support the addition of a
request for additional training for practitioners.

DR. CARSON: Any ot her coments?

Let's nove on to the next question. After
reviewing the information provided by the sponsor, including
the clinical and pre-clinical data, do you have any ot her
recomendati ons for changing the | abeling of this device?
That is, all of the other issues of |abeling, not this one.
We have already tal ked about deleting the "possibly."

Al so under precautions this tal ks about inserting
an intrauterine catheter. Later in the labeling it talks
about an intracervical catheter. It is nmy understanding
that it is really an intracervical catheter, rather than an
intrauterine catheter. Dr. Parsons, would you comrent on
t hat ?

DR. PARSONS: This catheter is designed to be
inserted into the uterus or the cervix. Oten the balloon

wWill slip up into the uterus, even if you don't want it to.
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Many practitioners, having evaluated the uterine cavity with
saline wll then put the balloon in the uterus. | would
prefer not to do that, but anatony and experience dictates
where it ends up really.

DR. CARSON:. So you have technically no problem
with keeping it consistent wwth an intrauterine catheter?
I'"'mconcerned that practitioners will use it |like an HSG and
just put it in wthout blocking the cervix. Mybe that
doesn't matter.

DR. PARSONS: | think again, that even very
experienced practitioners should be trained in the specific
technique. | don't think the ability to do an HSG neans
that sonmeone is going to be able to do this well. So |
woul d | eave details like this for the training of
physi ci ans.

DR. CARSON: So in the labeling, intrauterine
catheters is okay with you in terns of techni que-w se, your
reconmendati on?

DR PARSONS:. Yes.

DR. CARSON: Any other comments on any other part

of the | abeling fromthe panel?
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[ Soneone attenpts to speak.]

DR. CARSON. Forgive ne, I"'msorry. | thought you
were wth the conpany.

PARTI CI PANT: |If you don't want nme to speak?

DR. CARSON: Yes, | would rather not.

PARTI CIl PANT: | have a suggestion for the | abel.

DR. CARSON: Thanks. Thank you for bringing that
out .

PARTI CIl PANT: |'ve give the labeling to Dr. Ken
W dder .

DR. HALBERG Let ne just add to the comments he
added to the public record, if you submt themto the
executive secretary, they will be included as part of the
public record. So we wel cone any additions to be submtted
to M. Monahan.

DR. CHOYKE: Just one comment. | would like to
see at the very least, a warning, notw thstanding that we
are going to include the data, that there is a very high,
and specify the false negative rate for determ ni ng whet her
bl ocked tubes exist.

| think practitioners should know right up front,
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right under the indication and under warnings that there is
a significant risk that a bl ocked tube wll be incorrectly
di agnosed with this techni que.

DR. PARSONS: Can | speak to that?

DR. CARSON: Yes, Dr. Parsons.

DR. PARSONS: | would suggest that | think that is
quite true. That is an inherent problemwth this
technique; also with HSG It is no worse with this
technique than it is with HSG People are accustoned to
t hat probl em

| woul d suggest you insert a statenent from ASRM
about guidelines for tubal screening procedures. This is a
screening procedure, it is not a diagnostic procedure per
se. So | would just say that a diagnosis of a tubal
obstruction or uncertainty should be foll owed by sone other
t est.

That is a recommendation to experts in the field
when they are dealing with screening tests, and | think this
is no different.

DR. CHOYKE: HSG had the good fortune to cone

about before all these ganbles. It's unfortunate that
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Mal | i nckrodt and MBI can't do it in the sane way. Under
these settings, | think it is appropriate to include that
warning. If | was doing HSG now, | would probably recomend
t he sane thing.

As far as your conment about whether it is a
screening test versus a diagnostic test, | nmean | think that
all tests have false positives and fal se negatives; we
accept that. This test has a very high fal se negative rate,
dependi ng on how you want to termit. | think practitioners
have the right to know that that is the case.

DR. PARSONS: | agree.

DR. CHOYKE: So good. | think we should have a
war ni ng.

DR. CARSON:. Let's ask the FDA about policy
regar di ng ASRM gui del i ne advi ce.

MR, MONAHAN:. | really can't address that issue,
but I would note that this is not a screen, because you are
dealing with wonen who have presented with sone synptons.

So you are not screening a normal popul ati on, and we nake
that distinction at the agency.

DR. CARSON. | think the ASRM gui del i nes are



131

certainly avail able. Wether or not that is appropriate to
add, | think is probably an FDA issue.

The next question, has the evidence provided by
the sponsor in the PVA adequately denonstrated the safety
and effectiveness of the device when used for its intended
pur pose, which is diagnosis of tubal patency or bl ockage?

DR. ALAZRAKI: There is one troubling to ne, and
maybe | just don't really understand it as well, factor.

That is that sonme of the studies apparently were done with
saline flush and sone were not. As | understand it, saline
flush can actually undo a bl ockage, or open up and nmake a
fall opi an tube appear patent. \Whether or not that fallopian
tube stays patent or goes back to its resting state of being
bl ocked is not at all clear to ne. | don't knowif it is

cl ear to anyone here.

So I"'m not sure whether or not the |abeling should
i ndi cate sonet hi ng about saline flush. 1'mnot sure what
the conventions are in ternms of these procedures.

DR. CARSON. | believe the initial saline flush,
the initial instillation of saline was used in all patients.

That was followed by the device, but after the device sone
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used the second saline flush or not. So it is probably not
an issue, since part of this technique is to start with the
saline flush

DR. PARSONS. You coul d probably use orange juice.
It really doesn't matter. |It's the sane effect on the
t ubes.

DR, ALAZRAKI: As long as it is sterile, right?

DR. CARSON: Are we ready to vote?

DR CHOYKE: | would just |ike to summarize ny
take on this. This is atest with a ot of fal se negatives.
It is atest that has a trenendous variability anong users.
There are sone still open questions about whether ani nmal
studi es should be perforned to verify that this has no
i mpact on fertility, at least in aninmal studies.

| think that introducing this out into the public
domain with a wi de range of equipnment is troubling. That is
a summary basically of ny concerns about the agent.

DR. HACKNEY: | share Dr. Choyke's concerns. My
mai n concern about safety is to cone back to what di scussed
earlier, that we don't have follow up beyond 24 hours except

for one study in the wonmen who were studied. It would seem
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that we have a responsibility to at |east know what happened
to the peopl e who have undergone this procedure.

| f we conclude that there is no clear evidence
t hat anyt hi ng worse woul d happen than woul d have been
expected fromthe hysterosal pi ngograns and | apar oscopi es,
that is fine, that is sonething that can be reported.

| think if adverse effects did occur |onger than
24 hours out in a study popul ation, we sinply didn't know
about it, because we didn't bother to check. | would find
it hard to justify that. | think one should at |east expect
the foll owup on the patients who have al ready been done.

DR. PARSONS: What adverse effects are you seeking
specifically here that would happen in the long-tern? Mbst
of these patients are exam ned by the physician that takes
care of them There is followup practically speaking,
after all of these procedures, but what are you | ooking for?

DR. HACKNEY: That is ny point, is that I think
this data exists that all of these patients were seen
subsequently, and all | want to know is whether anything did
happen. If the answer is no, that's fine. | would assune

that would be the case, but | would rather know it than be
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forced to assune it, because it isn't clear that if there
were an unusually high rate of m scarriages for exanple in
patients who had had this, | would at |least |ike to know, or
ectopic pregnancies. | would Iike to know that.

DR. PARSONS: How could you attribute it to this
procedure though?

DR. HACKNEY: | may not be able to, but | would at
| east say that there was a study conducted, and | had the
results of those patients. | would then | ook at each case
and say, do | believe that the rate of ectopics that seens
hi gh was actual ly hi gher because of this study, or because
of hysterosal pi ngograns?

| f they never bothered to find out in a group of
patients who are already identified and al ready studied,
find it hard to justify not checking. As you say, sonebody
knows. Every one of these patients was foll owed-up by their
physi ci ans who referred theminto the study. Sonmebody knows
what happened to these patients.

|"m not asking to go out and repeat the study with
a long-termfollowup. |1'mjust asking what happens to the

pati ents who have already done it. | gather they were only
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foll owed for 24 hours. They have been foll owed for at |east
nmont hs now. \Wat happened? |[|f the answer is nothing out of
the ordinary, nothing that you woul d not expect to see in
patients who were treated the sane way except for the

Al bunex, fine, but | find it hard to agree that we shoul dn't
care to know what the results were.

DR. PARSONS: Could | say sonething about
ul trasound equi pnent ?

DR. CARSON. Go ahead.

DR. PARSONS: And just about ultrasound procedures
in general ?

DR. CARSON. Sure, go ahead.

DR. PARSONS: U trasound is highly user-dependent,
no matter whether you are using it as a neans of using an
adj unctive contrast or anything else. As you know, the
results in just diagnosing any given problemw th any given
organ vary, especially reproductive ultrasound vary
enornmously from practitioner to practitioner.

So | think we are dealing with both problens of
the ultrasound technique itself, as well as this. | think

the issue is, can you see this in the tubes? The answer is



136

yes. \Wether or not can you do ultrasound well plays into
that and results in how nmuch you can see, or how you draw
your conclusions is sonething that any | abeling cannot
addr ess.

| think that it has to be stressed that people
need to be trained to do the procedure, but the substance
itself cannot determ ne whether or not a person can use it.

DR. CHOYKE: No matter how good you are, if you
machi ne doesn't have the resolution to see those tiny tubes
t hat you showed, then you are not going to see one. You are
not going to see themwell.

DR. PARSONS: There is a variety of equi pnent that
was used here. There was everything fromsmall to |arge.

DR. CHOYKE: | think Dr. Saunder has -- all of
your equi pment is probably excellence.

DR. PARSONS: Sone is, sonme isn't.

DR. CHOYKE: Speaking from personal experience,
some of the equipnent in GYN offices is not optimal -- not a
criticism For what it does, it's good. For big babies and
determ ning biparietal dianmeters and things like that, it is

perfectly adequate. To then go to an order of nagnitude
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requi renment of resolution is a different story entirely.

DR. CARSON: | think that one thing I'mfeeling
fromthe commttee is definitely the need for |onger term
followup. Let me just bring up the point that Dr. Lerner
brought up earlier, is that many of these studies were done
first by having an HSS, and then an i medi ate HSG  So
foll ow ng-up the patients that have already been tested is
probably not going to answer the question of |onger term
fol | ow up.

So why don't we go ahead and vote on 7, assum ng
that the safety is within 24 hours. So has the evidence
provided -- do you need to say sonething?

DR. HALBERG Could I just ask the manufacturer if
it is possible to obtain long-termfollow up on these wonen?

DR KELLER(?): I'mDr. Keller with Mallinckrodt.
It is not possible with these specific wonen to rule out the
effect of the various nodalities. W can go back and | ook
at these wonen though, to see if there were any follow up
probl enms, but | would caution you that we won't be able to
really state what the nodality was that caused the problem

DR. CARSON: So let's answer Question 7 as has the
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evi dence provided in the PVA adequately denonstrated the
safety within 24 hours, or we could say imedi ate safety,
and effectiveness of the device when used for its intended
purpose? Then we'll tal k about perhaps |onger term studies
in Question 8.

DR. CHOYKE: \What constitutes a |onger term study?

DR. CARSON. | think we can talk about that in
Question 8. Right nowif we could just address the 24 hour
i ssue, and then we can see whether or not we need nore than
that. | think the safety in terns of immedi ate safety.

DR. CHOYKE: But if soneone has a concern about 24
hours being not |ong enough, then they have to vote no on 7.

DR. HALBERG | think we're asking to address that
in tw specific phases, the first being 24 hours, and the
second being if we need |onger termfollow up.

DR. CHOYKE: So if you don't think 24 hours is
adequate, you should say no?

DR. CARSON: No, I'mtalking about the immedi ate
safety, rather than the absolute, specific nunber. [|'m
t al ki ng about reactions such as infection, perforation.

DR. CHOYKE: Well, we're tal king about other
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things in addition.

DR. CARSON. Right, and I think those other things
we can address in Nunber 8. So if we can just use Nunber 7
to the nore imedi ate safety, and then the effectiveness of
t he device when used for its intended purpose.

Do you feel that evidence has been provided for
the i mmedi ate safety and the effectiveness? All those
voting yes, raise your hand. And no?

[ Wher eupon 7 hands were raised for yes; 1 hand for
no. ]

Now |l et's nove on to Nunber 8. Are there any
i ssues or concerns regarding the safety and/or effectiveness
of this device that have not been conpletely resolved by the
data in the PMA, and shoul d be addressed through a | ong-term
post - approval study?

DR. ALAZRAKI: | have one concern about the
popul ati on that conprised the study population in that in
t he whol e study popul ation there are only 7 black wonen as |
understand it, and very few H spanic wonen. | just wonder
since we are in an era of concern about popul ations, of

course all the popul ations here are wonen; there is no
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concern about nen, but whether the sane results would apply
to a popul ation of black wonmen or Hi spani c wonen?

Whet her or not we shoul d expand the study or get
sonme information in future about this device and results in
ot her popul ati ons not adequately represented?

DR. PARSONS: It was used in 30 African Anerican
wonen; at |east the Al bunex was infused. Qhers
participated in other parts of the study.

DR, ALAZRAKI: | don't know if | can put ny
fingers on it right now, but the total conparisons to |
think it was | aparoscopy was only 7 black wonen, and | don't
know about hysterosal pi ngography.

DR. PARSONS: Right. The 30 conprise every wonan
who received Al bunex, whether or not they were conpared with
HSG or | aparoscopy.

DR. ALAZRAKI: Were they all conpared with
sonet hi ng?

DR PARSONS:. Yes.

DR ALAZRAKI: Still, it's a very small group
relative to the population in this country. Now it may not

be a large group relative to the popul ation that seeks
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infertility work up; | don't know that, but | still think
that we mght like to see the results in a |arger group of
those ethnic racial subgroups.

DR. DESTOUET: | also have a concern about the
possibility of increased utilization of |aparoscopy. |
don't know if we can establish what the baseline | evels of
| aparoscopy even in this country, but given the inherent
difficulties in the study, the need that we have already
addressed for training physicians to utilize this test. |
think that the FDA needs to look at the utilization rate of
| apar oscopy follow ng this procedure.

DR. KETTNER I'd like to put up a denographic

slide that woul d denonstrate nore clearly. This
denonstrates that in the United States phase 3 studies there
were 22 of the 164 patients that were of African descent.
In the United States phase 2 there as an addition 1. There
were none in the European phase 3, 205 patients, but that
was we felt, typical of a Sweden population. Then in the
French study there were another 14 of African descent.

DR ALAZRAKI: What | would like to do is find the

chart that gave the conparisons, and actually what the base
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of your calculations of sensitivity and specificity are. Go
on, and when | find it, 1I'Il bring it up.

DR CARSON. Try page 18.

Any ot her issues? Dr. Choyke, you certainly have
Some i ssues.

DR. CHOYKE: Not really. | think they have al
been addressed. The post-marketing phase of this, | think
what is nore inportant is what the peer reviewed literature
is going to say. That is going to happen, whatever we say
her e.

DR. CARSON. Does the panel think there is a need
for post-marketing surveillance in terns of one, the rate of
| apar oscopy as conpared to HSG and two, with regard to
subsequent pregnancy outcones? Those are the two issues
that | have picked up in our discussions today. Any
comments on that?

DR. PARSONS: M question is this. These studies
weren't designed to evaluate causes of |late termeffects.

So to really prove that would require a very well designed
| arge study. |Is there a scientific basis for suspecting

that this product, or any basis for suspecting that this
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product woul d have long-termeffects in human tissue?

DR. CARSON. \What we are calling for now is post-
mar keting surveillance. That is if the device has approval,
to request fromthe conpany what kind of nunbers after
approval there is in terns of |aparoscopy conpared to the
baseline for HSG and what kind of pregnancy outcone after
approval there is.

We're not saying set up a study. W're talking
about survey what actually happens once the product is used
in the popul ation.

Any ot her issues?

So why don't we vote on whether these two issues
shoul d be addressed through | ong-term post-approval studies?

DR. HALBERG W are now going to consider the
panel's report and recomendati ons. The underlying data
supporting a recomrendati on consists of information on data
set forth on the application itself, sunmaries that were
prepared by the FDA staff.

DR. CARSON: W are not quite ready for that.

DR. HALBERG Oh, we're not?

DR. CARSON: No, we're still on Question 8.
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Sorry.

Shoul d the issues, that is should we call for a
post - mar keti ng surveillance for |aparoscopy; a possible
relative increase in | aparoscopy after HSS versus HSG and
pregnancy foll ow up after approval ?

So does the panel think that we shoul d address
t hese i ssues through post-approval study? Those saying that
we shoul d, raise their hands.

DR. HACKNEY: W' re asking about two different
t hings for post-marketing approval. | would rather vote on
t hem i ndependently rather than together. You were asking
bot h about | aparoscopy rates and fol |l ow up.

DR. CARSON. Let's first --

DR, ALAZRAKI: | just want to clarify exactly what
will that do? | nean that would be interesting data, but
why woul d we require that or ask that?

DR. DESTOUET: You nean regardi ng | aparoscopy
rates?

DR ALAZRAKI :  Yes.

DR. DESTOUET: |I'mconcerned that with the

di ssem nation of this technique to the general public and
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training of imagers, whether they be gynecol ogi sts and/ or
radi ol ogi sts may not be optinmal given the |ow | evel of
specificity. That the algorithmmay shift where nore wonen
who are having the Al bunex HSS will go to | aparoscopy, where
before there was a very low rate of |aparoscopy foll ow ng
HSG.

VWhat that level wll be, | don't know. Is it
going to be acceptable? | don't know It may well be, but
if we have a five tinme increase in the rate of |aparoscopy
inthis country, is that acceptable? W're talking about a
fairly non-invasive test to an invasive test. | just don't
want wonmen to be guinea pigs. | don't themto have what
| ooks like a relatively safe screening test, if we can say
that, for fallopian tube patency, to now go to | aparoscopy
as a next step.

DR. PARSONS: | would just like to reiterate that
what our data showed is that this is the equival ent of HSG
as it is used know. It wll not change practitioners'
behavi ors, because the specificity is identical to that that
is seen in studies of HSG It is no worse and no better

So there is no substantive difference in the
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effectiveness of this test in what we are now using. The
fact is, we are using an approach that is biologically
i nnocuous to get the data, that's all

DR. DESTOUET: M understanding is that the
specificity for HSG is higher than that for HSS.

DR. PARSONS: Not across the board in the
literature. HSG has been used for 50 years. There was an
attenpt nmade at a neta analysis of its efficacy. It wasn't
possi bl e based on the hundreds of articles that had been
publ i shed, but when three articles were conpared in whom
there were blinded assessnents between HSG and | apar oscopy,

t he confidence interval was sonething between 20 percent and
90 percent for specificity.

It is a very wdely used test, but it is a very
rough test. That's why | call it a screening test, because
t hese wonen, the majority of them don't have synptons of
tubal di sease that undergo this test.

DR. DESTOUET: | have one other question. It says
very clearly that the utilization of |aparoscopy is lowin
this country.

DR. PARSONS: No, the utilization of |aparoscopy
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as a screening test for tubal patency is low. In other
words, the first test to | ook at tubal patency is very |ow
In Europe with socialized nedicine, the first test that is
done in the UK and in Sweden is a | aparoscopy in a patient
presenting for infertility. |In this country, we have a

di fferent approach.

Qur study was actually designed -- we had hoped
we' ve have nore | aparoscopies, but the fact is that it is
not as often done in this country anynore, because we have
better nethods. | won't say it's better nmethods. W have a
different approach. W can't afford to | aparoscope every
patient for infertility.

DR. DESTOUET: So you feel very strongly, Dr.
Parsons, that we will not have an increase in |aparoscopy?

DR. PARSONS: | feel that very strongly.

DR. DESTOUET: That really frightens ne if we are
going fromlow utilization of an invasive procedure to
di agnose patency to higher utilization, particularly when
the level of training out in the community of physicians who
will be using this is going to be questionable, certainly in

t he begi nning. |'m concerned.
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| can only correlate this with sonme of the things
we have done in breast imaging. | can tell you that you can
go fromcenters of excellence, with terrific training to
very variable training and very variable results as well.
Now this may not be reflective for this procedure, but |
woul d certainly like to see sone data just to support that.

DR. PARSONS: That is the case for ultrasound in

general. This is not special.
DR. DESTOUET: | rest ny case then.
DR. ALAZRAKI: | think that the point that Dr.

Destouet is making is certainly valid, but unfortunately I

think it is probably, as Dr. Parsons said, very comon that

that happens. ['mnot sure -- it would be very interesting
to do that. |I'mnot sure that this group needs to require
t hat .

DR. CARSON. Ckay, well, let's just discuss the

| apar oscopy. Does the commttee feel that post-marketing
surveillance regardi ng the incidence of post-test

| apar oscopy be addressed through post-approval studies?
Shoul d we ask for that?

Pl ease raise your hand if you think that these
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studi es regarding foll ow up | aparoscopy and the increase
after HSS versus HSG be requested. And not be requested?

[ Wher eupon 3 raised their hands for yes, and 6
rai sed their hands for no.]

Now | et's nove on to the sane question with
pregnancy foll owup. Should post-marketing surveill ance be
done after HSS for pregnancy foll owup? Yes, please raise
your hand? And no?

[ Wher eupon 3 raised their hand for yes, and 6

rai sed their hand for no.]

Now |l et me just sunmarize -- that ends our
di scussion, and I'll read Dr. Halberg to read this
description -- what | think, and please correct ne if this
is not your understanding. | believe we have requested sone

| abel i ng changes.

One was to delete the -- this isn't nunbered, but
on the | abel, page 2 in the gray box heads, "Precautions
Gynecol ogy, " end of the second paragraph, the procedure
possi bly del ayed until resolution of the infection be
changed to delete the possibly, and rather that basically

patients who have a gynecol ogic infection not have this
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procedure until resolution of their infection. So delete
the possibly is one change.

Two, to request training -- and | don't have the
| anguage, but FDA can address this -- address increased
training in transvagi nal ul trasonography, as well as the
procedure itself HSS be included in the | abeling.

Those are the two changes that | have. So if we
can entertain a notion, and maybe Dr. Hal berg can read now
what the notion is, with these two changes in m nd.

DR. HALBERG  Actually, I think I'll just read
what we need to base our notion on, and then ask one of the
panel nenbers for a notion

The underlying data supporting a recomrendati on
consists of information and data set forth in the
application itself, the witten summari es prepared by the
FDA staff, the presentations made today to the panel and the
di scussions held during the panel neeting, which will set
forth during the transcript.

The recommendati on of the panel can be approval,
approval with conditions that are to be net by the

applicant, such as those discussed by Dr. Carson, or denial
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of approval.

How do you want to ask for a notion?

DR. CARSON. Let ne nove that with these two
changes, that we approve the label. The notion is now open
for discussion.

DR. HALBERG Let nme just restate the notion for
the record. The notion is for approval with the foll ow ng
two conditions: deleting the word "possibly" as it relates
to pelvic inflammatory di sease and gynecol ogi c i nfections;
and also to require additional training.

DRR GRIEM 1'd like to second the notion.

DR. CARSON. Thank you. Now the notion is open
for discussion. Any other issues?

Dr. Sternick, as our industry representative, any
particul ar issues that you have?

DR. STERNICK: | think the issues have been fairly
wel | addressed.

DR. CARSON: Could we have a vote? Al in favor -

DR. HALBERG Let ne just nention that not all us

have been voting as we have di scussed the itens you
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presented, are actually qualified to vote. 1'Il only vote
if thereis atie.

DR. SMATHERS: | thought we al so agreed there
woul d be sone change in the information presented as far as
t he nunber of false positives. That is not part of the
training, and it's not this one word.

DR. CARSON. That's right, thank you. Actually
that was FDA. They asked us to give them advice. They had
al ready decided that that should be included, and they asked
us for guidance as to howto present it. So that is already
init. 1It's not really changed.

Al in favor, raise your right hand. QOpposed?

[ Wher eupon there were 7 yes, 0 no.]

Well, you are a great panel, and we have gotten
t hrough on tine. Thank you.

DR. HALBERG | would just like for the record to
pol|l the panels, the reasons for their vote, and perhaps
just make a brief of any length. W'Il start with Dr.

Dest ouet and nove around the circle.
DR. DESTOUET: | think that we need a | ess

i nvasive way to eval uate tubal patency, and that clearly
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this looks like it may be efficacious, with ny only concern

being that there is a trenendous |earning curve. | think
with this procedure training is necessary. | hope that the
peer review literature will show that there is no increase

in the | aparoscopy.

DR. HALBERG  Thank you. Dr. Smathers.

DR. SMATHERS: | think it is a mnimal risk on an
existing technique. It does appear to certainly nake the
ul trasound nmuch easier to evaluate. |I'mstill troubled by
the I ack of specificity of the test. | would hope that with
time that will inprove, as the techni ques inprove.

DR GRIREM  Well, | concur with the discussion,

and | can't add anything el se.

DR R LERNER The risk/benefit ratio | ooks fine
for what we have to deal with

DR ALAZRAKI: | think it is an inprovenent in the
sense that as opposed to hysterosal pi ngography and radi ati on
in wonen who want to becone pregnant. So | think overall it
is an inprovenent. Nothing is ever black and white, and |
think there are a |l ot of gray zones still.

DR. HACKNEY: | agree that it's an inprovenent.
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" mnot that concerned about the specificity, since one can
al ways follow this up with a hysterosal pi ngogram which
woul d have been the first test if this weren't avail able.

DR. CARSON. | think it is an exciting
alternative, with a very low risk/benefit ratio.

DR. HALBERG Thank you. The recommendati on of
the panel is for approval with the aforenentioned
conditions. Thank you.

W will now break for the closed session of the
nmeeting, which will not dealing wwth any of the itens on the
agenda here. W will conme back at 1:00 p.m and restart the
aft ernoon sessi on.

Thank you.

[ Wher eupon the neeting was recessed for |unch at

12: 00 p.m, to reconvene at 1:00 p.m in closed session.
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AETERNOON SESSLON [1:10 p.m]
Agenda Item Mol ecul ar Bi osystens, Inc.,
Presentation for P960045
DR. HALBERG This afternoon we will be
considering the original PVMA submtted by Mol ecul ar
Bi osystens for use of FSO69 in echocardi ography. The
presenters for MBI, the sponsor of the supplenent | believe
are already at the presenter's table. Once again, when you
all have finished your presentations, if you could give the
table over to the FDA presenters, that woul d be appreciated.
W will start with Dr. WIliamKirkpatrick who
wi |l begin the conpany's presentation and the information
contained in the PVA that we will be considering this
afternoon. Dr. Kirkpatrick
Agenda Item |Introduction/ Agenda
DR. KI RKPATRI CK:  Good afternoon. | amBill
Kirkpatrick, Director of Regulatory Affairs for Mol ecul ar
Bi osystens I ncorporated |ocated in San D ego, California.
First of all, I want to thank the FDA and the Center for
Devi ces and Radi ol ogical Health for arranging for this

adm ni strative review of our PMA for FS069. In addition, |
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would |i ke to thank the | adies and gentl enen of the panel
for their contribution and participation in the process.

Shown on the board are the participants from
Mol ecul ar Bi osystens present here today. |In addition, we
have other staff nmenbers in the audi ence who are not |isted
on this slide.

Shown here are the consultants who are wth us
today. These individuals are available for resolving
guestions or issues during the discussion period. W would
ask that the panel hold its questions until after we finish
our presentation.

This is the agenda that we will be follow ng
during the next 30 mnutes. | wll provide a brief product
description and then our Vice President for Research,

Medi cal and Regul atory Affairs, Dr. Harry Dittrich, wll
review the preclinical data, the clinical data, and the

concl usi ons which arise fromour studies.

First of all, I would like to say a brief word
about ALBUNEX, which is a first-generation product. It was
first approved for ultrasound -- cardio indications for

ultrasound imaging. ALBUNEX is an air-filled suspension of
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air-filled al bum n m crospheres which are well-defined,
wel | -characterized and echogenic imediately followng their
manuf act ur e.

The indication for which ALBUNEX is approved is
for cardiac imaging. Its marketing authorization in the
U. S. was obtained in August of 1994.

ALBUNEX has al so been approved for marketing in
the United Kingdom in Sweden, Finland, Japan, Mexico, and
nost recently in Canada.

Today, 27,000 units have been distributed in the
United States. This equates to an estimted 17,000 pati ent
adm ni strati ons which have been conpl eted w t hout
significant problematic adverse events.

For conpari son purposes, we show here the first-
generation ultrasound i magi ng product, ALBUNEX, and the
second- generation product, FS069 which is under review here
today. Both products are conposed of well-defined, well-
characterized m crospheres and neither product is an
enul si on.

ALBUNEX has air-contai ning mcrospheres, whereas

for FSO69 PFP is contained within the m crospheres.
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ALBUNEX i s suspended in five percent human
al bum n, whereas the m crospheres of FS069 are suspended in
one percent human al bum n.

As you can see, the concentrations for the two
products are very simlar in terns of mcrospheres per nL
and the main particle sizes for the two agents are al so very
simlar. This is the size of the well-defined m crospheres.

The duration of effects for the two agents are
shown here, ALBUNEX having a duration of effect of 40 to 45
seconds, whereas, the inaging efficacy of FS069 endures for
nore than four mnutes.

Shown here are the dose schedules for the two
agents. For ALBUNEX, it is based on the 70 kil ogram pati ent
and the dosing schedule is five nLs approximately initially,
foll owed by an increnental dose of 15 nLs, up to a total
procedural dose of 21 mlliliters.

The dosing schedul e for FLO69 is not based on
patient weight. |In fact, the initial dose is one-half of a
m., followed by a 3 nL increnments, up to a procedure maxi num
of nine mlliliters.

| wanted to point out the encapsul ated gas vol une
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in the two agents. For ALBUNEX, again, based on the

i ncrenental dose of 15 nLs, the m crospheres encapsul ate 500
mcroliters or one half of a nL of air. For FS069, based
again on the increnental dose of 3 nLs, encapsulated is 100
mcroliters, or a 10th of a mlIliliter of perfluoropropane.
Perfl uoropropane is an inert, relatively insoluble gas.

Shown here are the indications that we are seeking
for review here today.

At this point, | would like to turn the podium
over to Dr. Howard Dittrich, who is our Vice President for
Medi cal Research and Regul atory Affairs.

A brief word about Dr. Dittrich's background.

From 1984 until 1996, Dr. Dittrich held a staff position in
the Division of Cardiology at the University of California,
San Di ego School of Medicine. During that time, from 1990
until 1996, he served as a consultant to Ml ecul ar

Bi osystens. In 1996, he joined Ml ecul ar Bi osystens as a
full-time nmenber of our staff. Dr. Dittrich continues to
mai ntai n an appoi ntnment as a clinical professor of nedicine
at the University of California, San D ego, where he sees

patient on a weekly basis. Dr. Dittrich.
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Agenda Item Preclinical Toxicology/dinical
St udi es

DR. DITTRICH  Thank you, Dr. Kirkpatrick

As you see, these are the indications for which we
are seeking approval today. Let nme cover those. FS069 is
i ndicated to be used in conjunction with echocardi ography to
provi de opacification of cardiac chanbers, inproved
del i neation of endocardi al borders with concom tant
i nprovenent in visualization of wall notion to enhance the
doppl er signal and to convert nondi agnostic to diagnostic
i mages.

| think it is appropriate at this tine to discuss
alittle bit about the clinical problemwe face with
ul trasound contrast. | guess it is also relevant to nove
you back fromthe one-chanber organ to the four-chanber
organ of the heart.

On the left you see an ultrasound inmage froma
patient wth excellent endocardial definition. You can see
fromthis still frame a nicely defined endocardi um of the
left ventricle. This is seen in sone patients but not the

majority, actually, quite a mnority. In fact, nore



161

patients have subopti nal endocardi al delineation. The
patient on the right has m nimal endocardi al delineation.
There is a septum here, but we are not sure we are seeing

t he endocardium and we are certainly not seeing it anywhere
here. The nost that can be said about this is that the left
ventricle may be large, but little can be said about

regi onal and global left ventricle function. That is
inportant froma clinical standpoint.

It is inportant to see all of the endocardi um
because there are inportant diagnostic and even therapeutic
deci si ons made based on the ability to see all segnents and
the ability to make a deci sion concerning for instance the
presence of single or nulti-vessel disease. So this is a
real problemin clinical cardiology and there is, therefore,
a need to enhance the endocardiumespecially in patients
wi th poor endocardi al delineation.

| wll give you an exanple. We will begin with a
little video of actually the patient I showed on the right
of the slide. This is a patient actually from our phase
three study. We will not show any contrast here. But you

will get an idea about the Iimtations in patients |ike



162

t his.

We can see, for instance, in real-tinme inmaging,
that the left ventricle appears enlarged, but little can be
sai d about regional systolic function. Certainly, one could
surmse fromthis there is [imted gl obal systolic function,
but not nuch nore can be said, and that nmay be true in
multiple views.

This, on the other hand, is now a patient fromthe
phase three -- one of the two phase three clinical trials.
We | ook at endocardi um before contrast that can be well
visualized. This is a patient on day one before ALBUNEX
This is the patient 48 hours later after FS069.

You wil|l see ALBUNEX i njected here about 15 nis,
and 0.5 nlLs of FS069 here. Wth ALBUNEX you see sone
opacification of the left ventricle, but it is limted
basically to this segnent and not very intense. What you
end up seeing is sonme enhancenent of this |ateral
endocardium That is to be conpared with FS069 on the
right. You can see by now that the ALBUNEX effect is gone
while, with FS069, again, after 0.5 nL total dose, we now

see a conpl ete endocardi al delineation. You can see
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t hi ckening of the septum W are in a four-chanber view

W will go nowto a two-chanber view where | see
anterol ateral papillary nuscle, posteronedial papillary
nmuscl e, and can draw concl usi ons about wall notion,
myocar di al thickening through conpl ete opacification and
cl ear endocardi al delineation.

Finally, we can rotate to a parasternal short axis
view where there i s continued conpl ete opacification and
then finally a subcostal four-chanber view

| would like to turn now at the outset to the
extensive pre-clinical studies which were perfornmed to
support the filing for FS069 and point out that, in sumary,
FS069 i s nonteratogeni c, nongenotoxic and nonirritant.

There is an extrenely wide safety margin in both acute and
repeated studies of 100 to 400 tines greater than the human
dosage for left ventricul ar opacification.

Qur preclinical studies denonstrated that the
conponents of FS069 are rapidly elimnated by the |ungs.
That is the perfluoropropane within the m crosphere, and by
urinary excretion follow ng netabolismby the liver. That

is the al bum n conponent.
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This is an exanple from anestheti zed dog study in
whi ch we di d extensive pharmacokinetics to denonstrate the
half-life. Here you see half tinme with near conplete
recovery of perfluoropropane in 20 to 36 seconds after these
hi gh doses. Notice how little perfluoropropane can be
detected within the venous blood after an injection at
various vol unes.

This is an overview of the extensive preclinical
studi es which were perfornmed on FS069. W found in a
genetic toxicology study that FS069 was nongenotoxic. In an
acute 1.V. study we found no adverse effects in rats, dogs,
nonkeys, at dosages up to 20 nlL per kilogram Again, that
is 400 tinmes the 3 nL per 60 kilogramindividual. W are
seeking an indication for left ventricular function.

A repeated |.V. study showed no adverse effects in
rats at five nL per kil ogram and dogs 20 nL per kil ogram

The teratol ogy study showed no effects on the
devel oping enbryo in rats at 10 nL per kilogram and rabbits
at 5 nL per kilogram

There was an incidence of spontaneous abortions at

the very high dose in rabbits, as well as death at the very
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hi gh dose in the maternal rat study.

Henmodynam ¢ studi es were perfornmed that showed no
alterations in henodynam c paraneters, bl ood gasses at 0.25
mL per kilogramand the irritation studies giving FS069 |.V.
IMinto the skin. And intraocular showed no irritant --
that FS069 was a non-irritant in rabbits, conpatible with
hurman bl ood.

Let me turn now fromthat review of the extensive
preclinical studies to our clinical devel opnent plan. The
remai nder of the talk wll be focused on that.

W did a total of 308 patients in these six
studies. The first was a phase one safety and dose ranging
conprised of 40 normals, of whom 16 underwent i mrunol ogic
testing, which I will detail later.

One-year after the phase one study, we perforned a
study in five of these first 16 in which we did a
rechall enge in order to test for immunology in response to
FS069 after rechall enge.

We al so did a phase one study in 10 normal s
| ooki ng at the mass bal ance of FS069, particularly

perfl uoropropane. W then perforned phase one/ phase two
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i mmunol ogy and safety study in which we conpared FS069 to
the control one percent human al bumin in 50 subjects, sone
of whom were patients and sone nornal s.

Finally, we perforned two identical, well-
controll ed phase three studies with 101 and 102 patients in
whi ch we conpared FS069 versus ALBUNEX for the indications
of endocardi al border delineation, left ventricular
opaci fication and doppl er.

This is a summary of the extensive safety
eval uations by protocol. You can see we did 12-1|ead
el ectrocardi ography, physical examin all studies,
extensive, detailed neurological examin normals in the
phase one safety study, spironetry in the phase one and
phase one-two study, vital signs. Inportantly, oxygen
saturation throughout and after each injection in all of the
studi es, and for the purpose of this, even -- | amtalking
about six studies -- | have now pool ed these two identical,
wel | -control |l ed phase three studies for the remai nder of
this talk to give you both safety and efficacy results
t oget her.

So, again, oxygen saturation throughout all of
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t hese studies, and then extensive chem stry panel,
hemat ol ogy, CK with isoenzynes, urinalysis and coagul ati on.
Al'l of these were perforned at baseline at 30 m nutes and
then particularly in the phase three study at |east 48 hours
after the | ast agent was received.

We had outside reviewers, Dr. Saravis, who is in
t he audi ence, for inmmunol ogic testing; recovery and hal f-
life of perfluoropropane, Dr. Grevel. SmthKline Beecham
was our central |aboratory. Qur core |laboratory for the
phase three study was at Georgetown University, and Dr. Jan
Cal | ahan has done the statistics.

In addition, we obtained the services of an
i ndependent safety review that reviewed all six cardiac
function PVA studies and specifically reviewed detail ed case
report forms from sanplings of all of the studies,
especially the phase three study. This was perfornmed by
Duke University Medical Center and chaired by Dr. Califf.

The concl usions fromthat independent safety
review was that FS069 is safe and conparable and mld side
effects to ALBUNEX and is acceptable for use in the general

medi cal community.
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Let me turn now to the phase one FS1000 st udy.
This, again, was a safety dose rangi ng and i nmunol ogy st udy
in which in the i munol ogy conponent we | ooked at the
i mmunogl obul i n shown here. This involved 40 normal healthy
subj ects, 25 females, 15 males; i munologic testing done in
ei ght mal es and ei ght fenal es.

We used a staircase |logarithm c dosing schedul e
with group A receiving .5 and 5 nLs; B, one and 10; C, two
and 20; D, four and 40. | think that it is inportant to
reiterate that doses we are planning to use for cardi ac
function ranged between 0.5 to 3 nLs or a cumul ative of nine
mLs. But our initial studies included cumulative volunes to
44 nmis.

These were the adverse device events fromthe
phase one study. You can see the rate varied from none here
to the highest of 17.5 percent at the 40 nL dose.

I mportantly, the ADEs were classified as mld or noderate
and conprised of headache, nausea, |ight-headedness, warm
sensation, simlar to those reported for ALBUNEX in the
past. As well, in the group of 16, there was no evidence of

ant i body production to FS069.
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In the FS1250, the rechall enge of patients.
Renmenber, we took five normal, healthy subjects fromthe
phase one study, rechallenged thema year later with 20 nLs
of intravenous FS069. Extensive inmunol ogic testing found
no evidence for antibody production, cytokine production or
conpl enment activati on.

The FS1500 was the nmass bal ance study intended to
determ ne perfluoropropane in blood and exhaled air as well
as the half-life and recovery of perfl uoropropane. W
| ooked at 10 normal, healthy subjects, again, giving a high
dose, 20 nLs intravenously and neasured exhal ed air and
i ntravenous bl ood that was collected from 180 seconds before
injection out to 600 seconds foll ow ng FS069.

The results of that study. W were able to
recover 93.4 percent of PFP and actually, excluding subject
three, who had a | eaky collection bag, the recovery rate was
98.5 percent. The half-life of PFP was 1.3 mnutes. And
PFP was detected in blood at very low levels at early tine
poi nts and was no | onger detected by 10 m nutes, with our
lower limt of detectability at three parts per mllion.

The FS6000, a phase one/two i munol ogy safety
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study, was to | ook at inmunol ogy and safety conpared to the
control. Renenber, FS069 is carried in one percent human
al bum n.

The popul ati on was 50 participants, including 20
normal subjects, 10 cardiac, which are patients with cardi ac
dysfunction, typically ejection fraction in the 30 to 40
percent range; 10 respiratory patients with various fornms of
chronic lung disease, be it obstructive, bronchitic,
asthmatic, pul nonary hypertensive, and 10 patients with
varyi ng degrees of hepatic dysfunction.

Dosi ng was, again, 20 niLs of either intravenous
FS069 or one percent albumn. This was done in a random zed
manner .

You can see the immnoglobulin testing that was
done and taking fromsix plasma sanples drawn 24 hours
before the study out to three weeks post-study. In
addition, we | ooked at cytoki ne and conpl enent activation
anal yses as shown here.

The results fromthat study showed that there was
no statistically-significant difference between the ADEs

with FS069 versus human al bumin control and that all ADEs
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were mld or noderate, described as headache, cold feeling,
| i ght headed being the nost frequent. Inportantly,

i mmrunol ogi ¢ studi es showed no evi dence found of antibody
production to FS069, increased cytokine production or

conpl enent activati on.

Finally, turning to the two controll ed phase three
studies. W |ooked at the safety and efficacy for
endocardi al border delineation, left ventricular
opaci fication and doppl er signal enhancenent. This was a
crossover study -- two crossover studies. They were two
identical, conparative nmulti-center trials involving nal es
or females greater than 18 years of age who were referred to
an echo lab for a diagnostic echocardi ogram

We required that a m ni mumof 33 percent or two of
six left ventricular endocardi al segnents be not well -
visualized at baseline in order for patients to be enroll ed.
In addition, we specifically mandated that a m ni mum of 25
percent of the popul ation enrolled by those with either
chronic pul nonary di sease and/ or cardi onyopathy. These
pati ents had pul nonary hypertension, chronic obstructive

| ung di sease, asthma, bronchiectasis or other debilitating
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pul mronary di sease. Those with cardi onyopathy had to have a
left ventricular ejection fraction between 20 and 40 percent
and coul d be conposed of either ischemc of idiopathic

car di onyopat hy.

The i ntravenous dosing given for FS069 was .2 to
five mLs for a cunulative of 8.7 nLs. Then, at |east 48
hours later or before, depending on random zation, ALBUNEX
in the approved doses, which is given per kilogram was
given at a cumulative volunme of .3 nL per kilo or for a 70
ki | ogram person about 20 nis.

We use consecutive enrollnment fromthe echo |ab,
and each patient received both FS069 and ALBUNEX a m ni num
of 48 hours apart in a random zed fashi on.

W | ooked at the safety assessnents | have shown
you previously. Those, again, were done at baseline 30
m nutes and 48 hours. |In addition, oxygen saturation was
eval uated on a mnute-by-m nute basis after each injection.

The investigator was required to review the test
agent one safety assessnents prior to adm nistration of test
agent two and all of the efficacy assessnents we nade and

showed today were made by an i ndependent core | aboratory.
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These are the sites fromthe two trials. You can
see that it is conprised of both academ c centers, private
institutions, as well as VAs.

These were the denographics for the popul ation
studied -- 78 percent nmales. You can see that we required
25 percent to be fromthe inpaired function subgroup, that
is either cardiac and/or pul nonary di sease, but we in fact
enrolled 36 percent who fit into that group. The ethnicity
of the population is shown here.

Now, to give you the safety results. Again, | put
this up here to show you the timng sequence. W did
basel i ne eval uation. The test agent, for instance, 2
saturation may have been performed al ong here, but bl oods
were drawn at 30 minutes. At |east 48 hours passed before
t hey had a reeval uation, and the new agent or second agent
30 mnutes, and then a m ni num of 48-hour followup after
t he second.

For the clinical paraneters, a physical exam 12-
| ead el ectrocardi ogram vital signs, and oxygen saturation.
There were no statistically-significant differences after

FS069 from basel i ne.
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These are the safety result -- the | aboratory
paraneters. On the left side you see those which had no
statistically-significant changes, total CK, all isoenzynes,
the urinalysis, all of these chem stry panel paraneters, the
CBC paraneters, and the coagul ati on paraneters.

These were results that were statistically-
significant but clinically irrelevant. By way of exanple,
the PTT was found to change significantly by 0.25 seconds,
which is, of course, clinically irrelevant.

The calcium for instance, increased by 0.13
mlligrans per deciliter after 30 m nutes, and decreased by
0.13 mlligrans per deciliter after 48 hours. So, although
they were statistically significant, they were clinically
not rel evant.

This is a slide of the adverse device events. In
the upper left you see the ALBUNEX patients. N nety-one
percent had no ADEs. There were nine percent with ADES of
whi ch five percent were agent rel ated.

For FS069, 93.5 percent had no ADEs, 6.5 percent
with ADEs, of which 4.5 percent were agent-rel ated as

determ ned by the investigator at the tine of the study.
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Looki ng at the inpaired-function subgroup on the
| ower two cookies, there were 90.5 percent with no ADEs, 9.5
percent wth ADEs, of which 5.4 percent were related after
ALBUNEX. After FS069, 97.3 percent of these patients with
cardi ac and/ or pul nonary di sease had no ADEs. 2.7 percent
had ADEs of which 1.4 were agent-rel ated.

| think it is inportant to give you an exanpl e of
the kind of ADEs we saw. This was for the FS3000 study, one
of the two identical studies perfornmed. The npbst conmon
were transient, altered taste, warm sensation, flushing and
headache. You can see we listed all of them W have a
| eft el bow cut, so we showed all of them here, not just
those related to the agent itself, and for ALBUNEX as wel |
as a conpar at or

For the FS3, 500, the device events are shown here.

Now, the efficacy results. Again, these clains in
the PMA are based upon a core lab review which is anassed to
test the agent identity, dose, and patient history.

This is an exanple | would like to showto
denonstrate how we eval uated the primary end point which was

endocardial length. On the left is a non-contrast inage.
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We asked the core | aboratory to neasure in centineters the
| ength of endocardiumthat could be well-seen in their
judgnent. And then, again, at a separate tinme, blinded to
this result, they were asked to review either ALBUNEX or
FS069 at all of the doses and draw the |l ength of the well -
vi sual i zed endocar di um

The difference between these two | engths was used
as the change from baseline and the primary efficacy
endpoi nt .

You can see here on the left in the blue the
change from baseline in centineters for ALBUNEX at the two
doses, ranging between 2.2 and 3.4 centineters. And the
change from baseline for FS069 ranged fromsix centineters
at .2 nLks to 7.5 and 7.6 at three and five nLs respectively.
These were highly statistically-significant, but differed
bet ween FS069 and ALBUNEX.

In addition to neasurenent of endocardial |ength,
we divided the left ventricle into standard six segnents and
asked the core |laboratory to define whether these were
i nadequately seen, adequately seen, well seen on a four-

poi nt scal e anong the six segnents fromthis apical four-
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chanber view. Wen we did that we | ooked at the percent of
patients with one or nore of those six segnents inproving.
Agai n, these are pooled for the two phase three studies.

Wth ALBUNEX, all patients in burgundy, you see 52
and 64 percent had one or nore segnents inproving. The
i npai red function subgroup, those in whom ALBUNEX i s thought
to be less-effective, had 47 and 64 percent. For FS069, al
patients ranged between 80 to 96 percent and, inportantly,
in the inpaired function subgroup, there were essentially
the sane results between 75 and 97 percent. Again, the
di fference between endocardi al delineation and i nprovenent
was highly statistically significantly different between
FS069 and ALBUNEX.

A secondary end point we neasured was |eft
ventricular opacification. This is an inmage pre-contrast.
This is a patient who received ALBUNEX. You see
opaci fication about two-thirds of the way into the left
ventricle, but there is sone mssing along the | ateral edge.
After FS069, you see a hundred percent filling. W asked
for gradings of one-third, two-thirds, or conplete filling

as a secondary endpoint.
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This shows a slide of greater than -- equal two or
greater than two-thirds filling of the left ventricle. Here
you can see where patients with inpaired function tend to do
worse with ALBUNEX. Instead of 41 to 56 in all patients it
dropped in the inpaired function subgroup here, while with
FS069 there was consi stent and highly significantly-inproved
| eft ventricular opacification for all patients as well as
those with the inpaired function subgroup.

The doppl er signal enhancenent fromthese two
studies. | amshowing you only the three nL for the sake of
[imting the nunbers, the three nL dose of FS069. W asked
the study, the core lab to tell us of those patients with
i nadequat e signals, non-contrast, how well did FS069 convert
those patients to adequate signals.

Let me go through these. It turns out that for
the mtral valve, only one percent of patients had
i nadequate signals. In both cases or in a hundred percent
of those, FS069 converted themto adequate. Eight of the
approxi mately 180 people who had the doppler study had
i nadequat e signals at baseline. A hundred percent of those

convert ed.
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For the right pulnonary vein, there were 50
patients or 28 percent with inadequate baseline signals, of
whom 68 percent converted.

For the left pul nonary vein, 47 percent were
i nadequate, of whom 81 percent converted to adequate after
three nLs of FS069.

Here is just an exanple of a doppler pre-contrast
wth essentially no wave form W | ooked for a typical M
shaped in-flow with one conponent in systole and one in
diastole. After FS069, we now see these. W actually not
only see those, but here is the whole systolic jet of mtral
regurgitation regurgitating into the pulnonary vein. So
there is inportant potential diagnostic information in the
signal not appreci ated before FS069.

Then we al so asked the core | ab and the
statisticians to help us define a popul ati on who we woul d
call truly nondi agnostic at baseline. These are people who
have only two or less of the total endocardial segnments of
the six segnents adequately visualized. So they may have
zero, one or two out of the six adequately seen. W asked

how many of those would convert to at |east five of six
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endocardi al segnents adequately visualized -- so the extrene
of endocardi al segnent inprovenent. W had 85 such
subj ects, of whom FS069 converted 63 or 74 percent from what
was predeterm ned as a non-di agnostic study to a diagnostic
st udy.

| would like to turn the video on now and show t he
next clip which was actually a patient who has both inpaired
function and who neets the criteria for a non-di agnostic
i mage. What we can say about this inage is that we do see a
papillary nmuscle, but we do not see nuch in the way of
endocardium W can say it is enlarged and globally there
is some depression. But, after .5 nLs of FS069 we now see
in detail endocardial delineation in the septum around the
apex, after conplete opacification outline of the papillary
muscle and we will be able to go as well into a two-chanber
vi ew shown here where there is conplete delineation, now
with the contrast effect outline the endocardi um

These are inportant points froma prognostic view

This is another exanple. |In this case, we often

have trouble with artifact in the apex of the |eft
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ventricle. Certainly there is a difference in therapy. W
now recomend echocar di ography after anterior M to rul e out
apical thronbus. | point out over these -- in the apex, a
question of artifact versus thronbus. Through the conplete
| eft ventricular opacification and conpl ete endocardi al
delineation, one will now be able to see that, in fact, this
is an artifact. As we see the FS069 enter the left
ventricle, we see the contrast sweep through what is clearly
an artifact to show now, in fact, a very thin and dyskinetic
api cal segnent which is representative of this patient's
api cal infarct.

Sinply the matter of seeing the FS069 fl ush
t hrough what may have been m sconstrued as a thronmbus proves
that it was in fact artifact.

| would Iike to conclude by saying that we believe
very strongly that the PMA subm ssion concl udes and
concludes strongly that FS069 is safe. W have extensive
preclinical studies and we denonstrate 100 to 400 tinmes the
recomended clinical dose given safely. W have clinica
doses 14 tines the recommended dose. W have a |low rate of

ADEs, simlar in nature to ALBUNEX, and have support by an
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i ndependent safety review commttee.

The efficacy denonstrates that FS069 has superi or
efficacy to ALBUNEX at doses shown. W believe that this
i nformati on provides strength for the indication which is,
again, to provide opacification of cardiac chanbers,
i nproved del i neati on of endocardi al borders with concomtant
i nprovenent in visualization of wall notion, enhancenent of
t he doppl er signal and conversion of a nondi agnostic to a
di agnosti c study.

Thank you. We will conclude at that point.

DR. HALBERG Thank you. Dr. WIIliam Sacks, the
FDA's | ead reviewer for PMA 960045 will provide an overview
fromthe FDA s perspective.

Agenda Item FDA Presentation - PMA Overview

DR. SACKS: Good afternoon. Just to give you an
overview w thout being too repetitious here, of Dr.
Dittrich's presentation, the FS069 is an ultrasound contrast
agent. It is nmade of mcrobubbles that have an al bum n
shell and are filled with perfluoropropane, an inert, and
relatively insol uble gas.

Per f | uor opropane, for those who do not know, have
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been approved by the FDA for intraocul ar use.

| would |ike to make one comment about the physics
of m crobubbles as a contrast agent. Mst of the structures
that offer echoes in ultrasound are interfaces where the
speed of sound changes. That is called specular reflection.
M crobubbles, in fact, work on a conpletely different
principle, and that is that they, first of all, are too
small to give any kind of specular reflection. They act as
little antennas that actually absorb sound energy by
expandi ng rapidly and conpressing rapidly. |If they are the
right size, they do this in the exact sane frequency as the
i nci dent sound beam and they, therefore, radiate, they
absorb and re-radiate in both the forward and backward
direction significant anpunts of this energy. That is the
mechani sm t hr ough whi ch m crobubbl es, whether we are talking
about ALBUNEX or FS069 happen to give their result. That
was also true in this norning's talk I mght point out.

This overhead gives a list of the reviewers from
t he FDA who | ooked over this subm ssion. As you can see, in
the right-hand colum, we dealt with both physics, the

clinical issues, toxicology, heavy dose of pharnmacokinetics,
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as you can see, statistical issues, pharnmacol ogy and

t oxi col ogy, chem stry, and m crobiol ogy, and we had
reviewers both from CERH, who are the ODE, OST and OSB
reviewers, as well as reviewers fromthe drug section of the
FDA.

W are going to have two speakers this afternoon
fromthe FDA. Dr. Dan Spyker is going to talk about the
phar macoki netics, and Dr. Steve Kurtzman is going to talk
about the clinical studies. Let nme just first put on the
slide again. This is the sane slide that you saw before.
Just to highlight one issue, the first four of these were
phase-one, phase two trials. It is the bottomtwo who were
the phase three trials that included not just safety issues,
but efficacy.

Agenda Item Preclinical Studies

DR. SPYKER: This is a subset of the reviewers
that Bill nentioned who are responsible for the toxicol ogy,
phar macoki netics and clinical summary section. CQur intent
is to, of course, be conplenentary with a very thorough
presentation that you heard fromthe sponsor. | amagoing to

try to try to give you the perspective of what we do as a
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review teamto get fromthe data, fromthe case report
forms, to the label. That is really where our focus is.

| have been puni shed for having ny handout ready
early. It did not get out to you until a few nonments ago.

| am going to cover these first few points here
and the | ast couple of points, endocardi ographic study wll
be covered by ny coll eague, Dr. Kurtzman, cardi ographic
col | eague | m ght say.

| cannot forego ny clinical pharnacol ogy roots and
not show you the picture of the nolecule. W are talking
about perfl uoropropane, three carbons surrounded by as nmany
fluorides as it takes. This is chemcally stable, including
its use as a high-voltage insulation. It is broken down by
photolysis, so it is not necessarily a concern to us in the
envi ronnment .

Most inportant to us is that it seens to be
i npervious to oxi dases, the P-450 kinds of stuff. Those
are, as you know, effectively oxidizing carbon-hydrogen
bonds. | see that ny assistant has not quite gotten these
corrected.

[ Laughter.]
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DR. SPYKER W did, of course, look at the
mat eri al provided by the sponsor, but we al so had our own
experts do a thorough literature search through dozens of
dat abases and 200-plus citations. W did not find anything
that surprised us or caused great concern

The product, in a 3-nL dose is approved, called |-
Span, in the treatnent of detached retinas. |In February of
1993 that product was approved.

Medi cation device reporting for this period shows
only four reports, gas dimnished too fast, with a conpl ai nt
in three of them and hardened -- the gas hardening as a
report in one case.

We al so consul ted sone of our experts in
met abol i sm and anesthesia. In ny previous life | was
working with the anesthesia group and drugs, and fluoride
toxicity was of concern to us in nmany anesthetic agents. |
ampretty confortable, based on consulting these kinds of
experts, that we do not have a probl em

So the bottomline is, as far as we can tell, PFP
is stable in the body and unlikely to present a toxic

hazard
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The way we thought of the clinical studies is
sunmari zed here. By the way, this is not neant to be
| egi ble. W passed out these handouts for the panel. The
rest of you will have to believe ne | guess. But we think
of sort of four clinical trials. This is the followup, as
you heard nentioned, fromthe FS1000 study. | put this up
here to tell you what | amgoing to focus on in terns of
phar macoki netics this particular study, the 10 nornal
vol unt eer study called by the sponsor as FS1500. Safety and
i mmunol ogy you have heard about. Principally, we are going
to focus on the last study because that is the nost of the
information we used in labeling this product.

As you have heard, the sponsor studied PFP
kinetics in animals and humans. Recovery in inspired air --
if we ook at the nine patients where we had a pretty good,
pretty conplete data coll ection, the average PFP recovered
within a 10-m nute period after a 20-nL injection, and
recall we are |abeling themfor a half to three nLs as a
single injection, was about 98 percent on average or the
medi an val ue, and 70 percent of the 136 range over those

ni ne patients studi ed.
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The concentration of respired air. As you have
seen, we believe -- we are pretty confortable with the PFP
ininspired air is a pretty good neasure of the PFP | evels
in the blood, and it is nuch nore accurately neasurabl e.

For a given blood |evel, we can get a higher or a nore
sensitive assay in the air. So, insofar as we believe the
half-life of the air or expired PFP is a good marker or
surrogate for half-life of the blood. W believe that PFP
di sappears at a half-life of about one mnute. That, again,
is fromthe nine patients with pretty conplete data
collection in the FS1500.

Now, why do we even worry about the
phar macoki netics or the time course of the levels of this.
Again, this is a graphic of the expired air concentrations
of PFP in a particular patient in study FS1500. So, as you
may recall, the infusion rate was a 1 nL per second rate in
these. So the infusion duration for this study was 20
seconds. A third of a mnute was the duration of effusion
actually out to this point here. W neasured the PFP in
expired air at 10, 20, and 30, as you can see, 40, 60, 90

seconds.
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So these are the neasured PFP in this particul ar
patient. | have shown error bars here just sort of as a
remnder to ne to tell you that, in general, our accuracy
gets a little wider as we get down. | amrem nding you that
this is alogarithmc plot, one, 10, 100. And when you see
t he di sappearance of PFP, it does not follow a straight
line. If this were a well-behaved or one-conpart nment
product, then this would be a straight line all the way
down. We saw pretty consistently across the patients
studied that this, in fact, seenmed to have a tail at the end
or means to us a second conpartnent.

So the reason we are concerned about this, the
reason we care about pharmacoki netics, aside from making
jobs for people like nme, is sinply to have sone rea
confort. Since we know that 98 percent of this PFP is gone
in 10 mnutes, and we see the half-life responding fairly
pronptly and consistently across the patients, we feel
pretty confortable that this product, this PFP does not stay
around to represent any kind of a problem

When phar macoki neticists see that kind of a

picture, they say, well, we cannot have just one box here.
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W have to have two boxes. So we used the sinplest nodel
that we could conme up with to characterize the distribution
for elimnation of PFP

The reason we fooled around with this was not so
much because we care about the PFP but because we were
| ooking for an indirect nmeasure of the PFP release fromthe
FS069. So we used a |inear two-conpartnent nodel so it
woul d be as sinple as possible to estinate -- as you recall
fromthat picture, we have really a pretty good feel for how
fast that PFP is appearing so that nust be com ng from here.
That is the only cleverness | suppose in this whole
experi nment.

PFP then in expired air would fit the two-
conpartment nodel with first-order absorption, and we had to
put a lag in to make sense. The subjects and the result
regression are sunmmarized in your handout.

| only show you this conplex chart because we get
down to the reason we did this at all. This is the
absorption rate if you will. The way we tend to think about
this is in absorption half-life. So we can see in this

patient there was a 16-second absorption half-life
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apparently fromthe data, 20 seconds fromthis patient, and
2.2, an so forth. So, on the average or on the collective
medi an value of the half-life of the di sappearance of the
half-1ife of the appearance of PFP and, by inference, the

di sappearance of the FS069 is about seven seconds. Now,

that is not what | expected. That is a good deal nore quick
than I woul d have expect ed.

So you certainly have access to the original
pi ctures, but -- and the one I showed you was one of the
better fits, but the fits were pretty good. After a single
20-nL dose, they were fairly well-described by this
appr oach.

In the FSO069 the PFP nmean conversion was seven
seconds and the range was two to 21. This short initial
half-life is really -- leaves us with two | ogica
expl anations. The nunber one possibility is a first-pass
effect. Wien the FS069 is seen by the lungs, there is a
fairly rapid conversion. The second possibility is, whether
or not there is a first pass effect, there al so maybe just
non-constant rate of decay. Because, if you just |ook at a

seven-second half-life, there is really not going to be nuch
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of this substance left to account for the opacification that
we see.

Now, pharmacokinetics is the study or the concern
about the tinme course of these activities. Pharmacodynam cs
sinply nmeans what about the effect, what about the stuff
that -- the benefit we are | ooking at.

Duration was anong the secondary end points
collected. So what we did was | ook at the duration of
opaci fication as a function of the dose. You recall there
were two doses of ALBUNEX and four doses of FS069 used in
t hese studies. W have conbined, for the purpose of review,
3,500 have been pretty consistently gathered together. They
were done with an identical protocol. W are interested in
representing -- for the purpose of |abeling, we are
interested in representing the truth. So conbining themis
what we have done here and in the other figures that Steve
is going to tal k about in a nonent.

So you can see the duration of -- this is the
medi an duration, the 95 percent confidence interval in each
case. So these two are the dose -- this is the dose we are

recommendi ng. As you can see, the duration of opacification
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is quite considerable, and the case | ooks pretty
respectable. FS069 here, the nedian value is 1.9 m nutes,
and a 95 percent confidence interval for the five to 10-nmL
dose is .36 to 5.88 m nutes.

So, in a sense, we think of this is as sort of the
phar macodynam c end point. Steve is going to tal k about the
efficacy end points in a simlar fashion.

The last thing | want to touch on is what we did
to | ook over the clinical |aboratory data. W basically
| ooked at the change. As you recall, there were data --
there were clinical |aboratory on henol ogic tests done
before and after each testing of the FS069 and t he ALBUNEX.
So we basically | ooked at change. W | ooked at graphi cal
shifts, shift table, mean change anal ysis and eval uati on of
i ndi vi dual patients.

The first I want to show you is of the change
anal ysis. This happens to be for a total CPK.  So we sinply
pl ot the baseline or the initial or pretreatnent value here
versus the final value. This is the nornmal range. So a
patient here is a patient who had a normal or who was within

t he normal range of value before and a little bit higher
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after or abnormal after and so forth.

So what we are obviously interested in are
patients |ike this, who show up wwth a particularly high
post-CPK val ue that they did not have pre. This particular
patient had had a cabbage procedure, so we can blane this
one in the surgeons al so.

[ Laughter.]

DR. SPYKER  Shift table, as you can gather from
the nanme, sinply |ooks at what is the baseline value and the
post-val ue. W see, for exanple, 164 patients. These
patients had a normal pre and post. This patient had a high
pre and a normal post, and so forth. You can do statistics
on that, but we really are just |ooking for an overvi ew of
what is going on with the | aboratory data.

O course, we | ooked at the nean change anal ysi s.
What is the average value before and after? It is not
uncommon to see a statistically-significant difference here
in terms of confidence intervals. But we concurred in
general with the sponsor that the statistically-significant
changes were not clinically-significant. O course, we

| ooked at individual patients, when they were |ike that
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patient | nmentioned with a high CPK, and we | ooked at the
case report fornms and nunber of cases.

So the bottomline, in terns of hematol ogy and
chem stry, we did not find any problens.

The last thing | amgoing to touch on is adverse
events. The thing that we want to do with adverse events is
describe the data set, talk about any fatalities which, in
this series of studies they were none, and tell about the
observed adverse events and the expected adverse events.

There were 303 patients. 274 received FS069 and
3,000 -- 3,500 is what we decided were the nost relevant in
terms of the labeling. |In that case, 203 patients -- 199
recei ved FS069 and 200 ALBUNEX. As | nentioned, no deaths.

VWhat we are recommending for the |labeling is not
unl i ke what the sponsor said. W would propose, since it
was a crossover study and since, in fact, overall, there
were really certainly no nore than statistically -- than
there were with the ALBUNEX, this is what we are proposing
to put on the label. W are not proposing to have the cut
el bow, but basically everything el se on here.

[ Laughter.]
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DR. SPYKER Wthout further ado, | would like to
summari ze and turn it over to Steve.

VWhat | tried to tell you then is that this
conpound PFP appears stable in the body. It does not I|ikely
represent a toxic hazard. W saw no untoward clinica
| aboratory effects, adverse events. It is conparable to
those that we found follow ng ALBUNEX. The PK findings were
98 percent recovery in 10 mnutes, a half-life of 1.3
m nutes for PFP, a fairly rapid appearance of PFP, which is
tough to explain and probably represents a first pass kind
of effect.

W will hold questions until Steve has had his
turn. Steve Kurtzman is a reviewer in TRD.

DR, SACKS: Dr. Steve Kurtzman.

Agenda Item Cinical Studies

DR. KURTZMAN: Good afternoon. As has been not ed,
ny nanme is Steve Kurtzman, and | am a cardiologist in the
FDA O fice of Device Evaluation. Wat | wll be doing here
is discussing the results of the echocardi ographic study.

As has been noted, the study consisted of two separate

crossover trials wth identical protocols, involving a total



197

of 203 cardiac patients. The study was carried out in 14
United States centers. Patients were given ALBUNEX in doses
of .08 nLs per kilogramand .22 niLs per kilogram 30 m nutes
apart on one day, and FS069 .2, .5, three and five
milliliters 30 mnutes apart on a different day. 200
patients were given ALBUNEX and 199 patients were given
FS069.

| would also like to point out that the dose of
ALBUNEX when corrected for 70 kil ograns showed that the .08
dose equaled 5.6 mlliliters per 70 kilogranms and the .22
mlligram per kilogramdose equated to 15.4 mllineters per
70 kilogram So, as you can see, the doses of ALBUNEX used
wer e higher than the doses of FS069.

The next overhead, please.

The patients in the study range from 21 to 83
years-old. The nedian age was 61 years-old. As has been
noted, there was an inpaired function subgroup of 72
patients. This consisted of patients with cardiac
dysfunction defined as left ventricular injection fraction
bet ween 20 and 40 percent or a pul nonary dysfunction defined

as clinically significant bronchiectasis, chronic
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bronchitis, asthma, enphysema, or pul nonary hypertension.
Regardi ng the end points, the safety end point was
all adverse events. One of the primary effectiveness end
poi nts was endocardi al border delineation, or EBD
The secondary effectiveness end points were, one,
| eft ventricular opacification, or LVO neasured by |eft
ventricular filling and by left ventricular P contrast
intensity; two, wall notion visibility; three, contrast
duration; and, four, doppler signal enhancenent.
For the echocardi ographic study, there was an
i ndependent safety review commttee which eval uated al
adverse events. There was al so an i ndependent core
| aboratory blinded to test agent dose, and patient clinical
hi story which assessed the echocardi ographi c i nages.
Regarding the safety results, as Dr. Spyker has
al ready reviewed with you, he presented a summary or reverse
events. | will not go over that any further than what he
has already told you. But we would also like to point out
that there were no differences in the frequency of adverse
events between the inpaired function subgroup and the

remai ni ng patient popul ation.
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There were two figures regarding the effectiveness
results, which we would Iike to show you. These | will show
you in a mnute. The first figure, figure five, is the
present inprovenent in endocardial border delineation, with
i ncreasi ng dose of FS069 for all patients and for the
i npai red function subgroup.

The second figure, figure six, is the percent of
patients achieving greater than or equal to 67 percent and
achi eving 100 percent |eft ventricular filling with
i ncreasi ng dose.

This is figure five, the patients with one or nore
segnments i nproving in endocardi al border delineation for
FS069. As you can see, the inprovenent was simlar for al
pati ents and the inpaired function subgroup. At a dose of
three mlliliters, which is the dose that the sponsor
proposes to give, the inprovenent was 93 percent for al
patients in the inpaired function subgroup.

Figure six is the patient achieving greater than
or equal to 67 percent left ventricular filling and 100
percent left ventricular filling for FS069. As you can see

fromthe figure, across all four doses of FS069, nore
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patients achi eved greater than or equal to 67 percent |eft

ventricular filling than achieved 100 percent |eft
ventricular filling.
At a dose of three mlliliters, 95 percent of the

patients achieved greater than or equal to 60 or 67 percent
(sic) left ventricular filling, and 87 percent achi eved 100
percent left ventricular filling.

The FDA teamwould |i ke to point out that
regarding the results of endocardi al border delineation
eval uation, 85 patients at baseline had nondi agnosti c,
noncontrast images, which was defined as | ess than or equal
to two over six endocardial border segnents accurately seen
and that three mlliliters of FS069 converted 74 percent to
a diagnostic imge, which is defined as greater than or

equal to five of six endocardi al border segnents accurately

seen.
Regarding the results of doppler evaluation,

doppl er signal enhancenment with the three mlliliter dose

was seen over the mtral valve in two of two patients. It

was seen over the aortic valve in eight of eight patients,

over the right pulnonary vein as it enters the left atrium
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in 34 of 50 patients, or 68 percent, and over the left
pul nonary vein as it enters the left atriumin 68 of 84
patients, or 81 percent.

Based on the results of the doppler signal
enhancenent by FS069 over the pul nonary veins, the FDA team
feels that extrapol ation of FS069 stopper signal enhancenent
capability to the four heart valves, as well as HL septal
defects and ventricular septal defects is reasonable.

In summary the principal clinical study findings
i ncluded the clear dose response in the primry outcone
measures which were one or nore segnents inproving an
endocardi al border delineation and achi eving greater than or
equal to 67 percent left ventricular filling and 100 percent
left ventricular filling, three mlliliters of FS069
converted 74 percent of nondi agnostic, noncontrast inages to
a diagnostic imge. And extrapolation of FS069' s doppl er
si gnal enhancenent capability to the four heart val ves, as
well as HL septal defects and ventricul ar septal defects is
clinically reasonable. Thank you.

Agenda Item Ceneral Issues

DR SACKS: I want to concl ude the FDA
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presentation with just the set of questions that we woul d
i ke the panel to consider as a m ni mum

First of all, | suppose, as we learned this
nor ni ng, perhaps the next to the | ast question, which we
will get to which deals with the overall safety and
effectiveness mght be the first one that you should
consider in the course of the discussion because it renders
all of the rest noot if you think it is safe and effective.
But let's take themin the order we have them

The indications for use statenent as it is
currently worded, as you can see, says FS069 is indicated
for use in conjunction with diagnostic echocardi ography in
patients with subopti mal noncontrast echoes to: One,
provi de opacification of cardiac chanbers; two, inprove
del i neation of endocardial borders with concom tant
i nprovenent in visualization of wall notion; and, three,
enhance the doppl er signal.

The questions that we have are is the data
adequate to justify each of these clains and are there any
ot her issues which should be addressed with respect to the

i ndi cations? That paragraph, the |arge paragraph we
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actually del eted, and should be deleted fromthe nateri al
you have.

| have a little background on this second
question. It may have escaped your attention. | want to
highlight it. That is that these m crobubbles which have a
range of size between two and four and a half m crons.
Consider the fact that a capillary is roughly seven to eight
mcrons in dianeter and is about the size of a red cell. It
is particularly the case in pulnonary capillaries that the
manuf acturing specifications of FSO069 are that very few of
t he m crobubbl es should be as large as 10. As you can see
here, 92.5 percent of them should be smaller than 10. What
has not been denonstrated given that feature and given Dr.
Spyker's denonstration that the vast majority of it is
expelled on the first pass through the lung, that is the
background to this question.

The manufacturing specifications for FS069 require
at least 92.5 percent of the m crobubbles to be smaller than
10 microns in dianeter. FS069 is adm nistered by injection
into an armvein, and then passes through the |lungs before

reaching the left side of the heart where the efficacy or
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ef fecti veness has been judged and is to be judged. It has
been postul ated that the lungs filter out m crobubbles
greater than those 10 mcrons in dianmeter and perhaps even
somewhat smaller than that and that in patients with
significant right-to-left shunts, nuch of this filtration
wll be lost, allowing the |arger m crobubbles to reach the
system c circul ation.

As it stands, the precautions section of the
proposed | abel states FS069 has not been studied in patients
with significant right-to-left cardiac shunts. These
patients may be at higher risk of adverse events secondary
to | arger m crobubbles, that is those over 10 m crons,
reaching a systemc circulation which would normally be
filtered out by the pulnonary capillary bed. Do you believe
that this precaution is appropriate and/ or adequate, and do
you have any alternative suggestions of ways to address this
i ssue?

Question three, which is, of course, the one I was
poi nting out to you before. Has the evidence provided by
t he sponsor in the PMA adequately denonstrated the safety

and effectiveness of the device when used for its intended
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pur pose?

Lastly, are there any other issues such as
possi bl e hypersensitivity or performance in specific
subpopul ati ons such as those with right to left shunts which
shoul d be addressed through post-nmarketing studies.

DR. HALBERG Let ne ask the panel sort of
informally, would you |ike to take a short five or 10-m nute
break? The panel will reconvene at 2:30.

[Brief recess.]

DR. HALBERG Before we proceed with the review
and the discussi on of PMA960045, M. Monahan will again
rem nd the panel menbers of their responsibilities when
reviewi ng today's pre-market approval application.

DR. MONAHAN: This will essentially be a repeat of
the information | provided earlier this norning, but | think
it is a good idea for the record to rem nd the panel of what
their options are in terns of voting. The nedical device
amendnents to the Food, Drug and Cosnetic Act, enable FDA to
obtain a recomendati on from an outside expert advisory
panel on nedical device PMAs which are filed with the FDA

We are asking you to nmake a recommendati on
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concerni ng whet her this PVMA shoul d be found approvabl e,
approvable wth conditions or not approvable. A
recommendati on nust be supported by data in the application
or by publicly-available informtion.

Your recommendati on may take one of three forns.
You may recommend that the PMA be approved with no
conditions attached to the approval, you can reconmend t hat
the PMA be found approvable subject to specified conditions,
such as resolution of clearly-identified deficiencies cited
by you or by FDA staff. Exanples can include resolution of
guestions concerning sone of the data or of changes in the
draft |abeling.

You may concl ude that post-approval requirenents
shoul d be inposed as a condition of approval. These
conditions may include a continuing evaluation of the device
and subm ssion of periodic reports.

| f you believe that such requirenents are
necessary, your reconmmendati on nust address the foll ow ng
points: The reason or purpose of the requirenent, the
nunber of patients being evaluated, and the reports required

to be submtted.
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You may also find the application not approvable.
The Act, section 515b(2), A through E, states that a PMA can
be deni ed approval for any of five reasons. | wll briefly
rem nd you of three of these reasons that are applicable to
your deliberations and decision. The three are, nunber one,
there is a | ack of show ng of reasonabl e assurance that the
device is safe under the conditions of use prescribed,
recomended or suggested in the |abeling.

To clarify the definition of safe, there is a
reasonabl e assurance that a device is safe when it can be
determ ned, based on valid scientific evidence, that the
probabl e benefits to health fromuse of the device for its
i nt ended uses and conditions of use when acconpani ed by
adequate directions and warni ngs agai nst unsafe use outweigh
t he probable risks.

The valid scientific evidence used to determ ne
the safety of a device shall adequately denonstrate the
absence of unreasonable risk of illness or injury associated
with the use of the device for its intended uses and
condi tions of use.

The PMA may be denied approval if there is |ack of
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showi ng of reasonabl e assurance that the device is effective
under the conditions of use prescribed, recommended or
suggested in the | abeling.

A definition of effectiveness is as foll ows.

There is a reasonabl e assurance that a device is effective
when it can be determ ned based upon valid, scientific
evidence that in a significant portion of the target

popul ation the use of the device for its intended uses and
condi ti ons of use, when acconpani ed by adequate directions
for use and warni ngs agai nst unsafe use, will provide
clinically-significant results.

The PMA may be deni ed approval if based on a fair
eval uation of all the material facts the proposed | abeling
is false or msleading. |I|f you make a nonapproval
recommendation for any of these stated reasons, we request
that you identify the neasures that you believe are
necessary or steps which should be undertaken to place the
application in an approvable form This may include further
research.

Dr. Hal berg.

DR. HALBERG | again rem nd public observers of
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the neeting. Wile this portion of the neeting is open to
publ i c observation, public attendees may not participate
unl ess specifically requested to do so by the panel.

Il will turn this discussion over to Dr. Domanski

Agenda Item Discussion, Reconmendation and Vote

DR. DOVANSKI: Than you very nuch. | would |ike
to start by thanking Drs. Kirkpatrick and Dittrich for a
cl ear presentation and also to say to the FDA staff that
that was really a remarkably conplete workup of this
application. | amnost appreciative of that.

| would Iike to ask a few questions. Maybe sone
of this is really introductory. Dr. Dittrich, you may want
to take sone of these and kind of help ne out a little bit.
some of it is educational. The first thing | amgoing to
start with is looking to the safety of it because that is
certainly a key issue in dealing with this.

I n going through these patients, what was the
maxi mum bl ood pressure drop that occurred?

DR, KIRKPATRICK: W will need a mnute for that.

DR. DOVANSKI: The next question, by the way, is

going to be whether there are clinical -- whether there was
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a clinical correlate to any of that to try to get a sense.

| amgoing to think through it as though | were giving this
agent or thinking about giving it. | amgoing to go on to
safety questions to relate it back to that kind of thinking
and that kind of thought process.

DR. KI RKPATRI CK:  Again, the end points were
periodically after each of the injections and agents. For
vital signs including blood pressure, there was no
statistically significant change in the bl ood pressures.

DR. DOVANSKI: yes. | guess you have a | ot of
patients. | amjust wondering whether there are a few who
anywhere -- and this is going to go throughout the
guestioning -- whether there were a few who canme to grief in
some way that is not imediately obvious fromthat
st at enent .

DR, KIRKPATRICK: | would say no. It is inportant
to remenber that many of these patients were hospitalized
and had entered current ill nesses.

Again, to reiterate, 36 percent fit into that
i npai red function subgroup, many of whom had cardi onyopat hy,

be it ischem c or congestive. So to see changes in vital
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signs, for instance, at a tine at |east 48 hours after the
devi ce was given --

DR. DOVANSKI: | guess, as a practical matter, |
am not so worried about what happened 48 hours |l ater, but I
amjust really nore interested in the nearer term

DR. KIRKPATRICK: \Well, effectively, we saw no
acute effects in vital signs and henodynam cs that the
i nvestigators reported. Maybe this is an opportune tine to
ask Dr. Mchael Picard, who is from Massachusetts Cenera
Hospital, who was one of the investigators in the study, was
there for this study, for the injection of both agents, to
comment directly to you

DR DOVANSKI:  Sure.

DR. KIRKPATRICK: It can get specific to his
i npression. Dr. Picard.

DR. PI CARD: Good afternoon. | am M chael Picard.
I am an assi stant professor of nedicine at Harvard Medi cal
School, and associ ate physician at Massachusetts Gener al
Hospital and Associate Director of the Echo Lab,
Echocar di ography Lab at Mass General. | should al so add

that | am a nenber of the IRB at the Massachusetts Gener al
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Hospital. | was an investigator on sone earlier preclinical
studies with FS069 and an investigator in the phase 3 study.
I am al so bei ng conpensated for ny tinme here today.

| cannot tell you the exact details of the 12
patients that we had enrolled in the study. M inpression -
- we certainly did not see any clinically-significant
changes in bl ood pressure throughout the five or six-day
observation period in any of the patients, whether it be in
the ALBUNEX tinme period of the drug adm nistration or the
FS069 adm nistration. | actually would probably be nore
concerned about tachycardias potentially in this group of
pati ents who had sone significant clinical illnesses
particularly the cardi onyopathy group. They m ght have nore
of a problem handling a change in their heart rates. Again,
we do not see any differences in heart rate.

DR KIRKPATRICK: And, if you would like a further
answer, | can -- we have clinical wite-ups on the three
peopl e who were thought to have clinically-significant
changes in bl ood pressure, but only three.

DR. DOVANSKI: Ckay. Maybe you could tell us a

little bit about those. Thank you very nuch.
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DR KI RKPATRI CK: Patient 3112 has a baseline
bl ood pressure of 138 over 73. Forty-eight hours after
FS069, had a followup reading of 92 over 48. So, again,
this is at 48 hours. If you would like ne to go on --

DR. DOVANSKI: No, not on that one. What about
t he ot her two?

DR. KI RKPATRI CK: Patient 3204 has a history of
hypertensi on and congestive heart failure with highly
vari abl e bl ood pressures who had a baseline pre-FS069
readi ng of 135 over 72 and a pre-nunber four FS069 injection
of 92 over 40. This patient was on diuretics with extrenely
vari abl e bl ood pressures from 92 over 40 to 181 over 87. No
ADEs were reported and oxygen saturations were stable
t hr oughout .

In the 3,500 patient 5318 had a clinically-
significant change in blood pressure with a baseline reading
on 12-20-95 of 115/63 and an el evating reading of 156/98 a
day |l ater.

DR. DOVANSKI: Ckay. Good. That answers ny
guestion with respect to that.

Al'l right. | guess the next questionis, | would
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like to -- actually, the graph that was passed out by the
panel does it very nicely. | do not know if you are talking

about the FDA staff. They do it very nicely. There were at

| east two people with marked el evations of CPK. | wonder --
let's see, | have the reference nunber for one of themin
FS1000 it was subject three. | amnot sure which one that

is on this graph. W are told that one of the elevations
was in the setting of a coronary bypass. | wonder if you
could tell us about the CPK el evation and t he CPKNB
specifically?

DR, KI RKPATRI CK:  FS1000 was perforned in normal,
SO you must be referring to --

DR. DOVANSKI: | may have the wong nunber then.

DR KIRKPATRI CK: But there are no bypasses.

DR. DOVANSKI: There are two people in figure four
who have marked el evations of CPK. | guess | would just
i ke to know whether it was the NB fraction or whether --
you know, what happened -- kind of what the tinme course was
and deci de whether we think it was related to the agent.

DR KIRKPATRI CK: That figure was actually total

CPK. The patient -- there was a patient who between first
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and second agent underwent coronary artery bypass surgery,
obviously for endocurrent illness that had not been rel ated
to this study. That patient 5107 had noncontrast ALBUNEX
injections on 2-7-96 with a CK of 19. He underwent coronary
artery bypass surgery on 2-8-96. Then, on 2-11-96,
underwent FS069 study with the baseline pre-FS069 val ue of
CK having gone from19 to 933. After FS069 on followup, it
was 164. So you can see actually the CK -- naybe that is
not the one in the upper left.

DR. DOVANSKI: Well, there are two of them here.
One goes from about five -- it looks like it goes from about
540 to 860. That is not bad. And then there is the one in
t he upper left-hand corner on this thing that went from
sonething that is normal to over 900. Those nunbers do not
exactly -- | wonder if these are the sane page.

DR, KIRKPATRI CK: | cannot put ny hand on those

because the investigator determ ned whether or not val ues

were related to endocurrent illness or not. |If they were,
we did not specifically review those outside -- as specific
wite-ups.

DR. DOVANSKI :  You know, the reason for asking the
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guestion is obviously nost people did well with this agent.
The question is enbedded in these studi es sonewhere a group
of people who did not do well? Cbviously, you know, these
are kind of major elevations. It would be interesting to
see whether they were related to the agent. It raised a
little bit of a concern about it. Ckay.

DR. KIRKPATRICK: | certainly believe that having
had an intervening coronary artery bypass surgery --

DR. DOVANSKI: No, | think the bypass one | wll
gi ve you, but there are two here who do not seemto fit
t hose nunbers, the nunbers you are quoting.

DR. KI RKPATRI CK: W may have found anot her of the
outlier.

Patient 5311 had the following clinically-
significant total CK value from baseline through 48 hours
after injection of the second agent, ALBUNEX -- sorry, that
is after ALBUNEX, which was all MM

DR. DOVANSKI: It was subject 32 in 1,000, by the
way. | just had the wong nunber. Those were supposed to
be normal patients.

DR KIRKPATRICK: That is right. W wll |ook
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that up. We have subject nunber three in the 1, 000.

DR. DOVANSKI: Well, | amreading, yes, subject
three. Gkay. Go ahead.

DR. KI RKPATRI CK:  That patient entered with a
baseline CK total of 95 units per liter. At two hours post-
study, the CK total was -- and | should point out that that
basel i ne CK coul d have been done several days precedi ng, not
i mredi ately before. They used the screening lab CK to
enroll. AT two hours post-study, the CK total is elevated
from2,6321. At 24 hours, the total is 1,160. During the
adm ni stration procedure of 0.5 and 5 nLs of FS069 the
subject is very nervous and visibly shaken. Al other
safety eval uations were normal with the exception of SO,
whi ch was el evated to 84 units per liter at the 24-hour
foll owup. The subject reported no ADEs on study or post-
study. He was one of the subjects selected for the
i mmunol ogi ¢ testing who returned once in the three weeks
post-study. The subject returned to the site two weeks
post-study, and the CK total was 114 and the SGOT 16.

DR. DOVANSKI: Do we know what the MB spi ke was?

DR KIRKPATRICK: It was zero.
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DR. DOVANSKI: No, no, no. | nmean when it went
up, when the total CPK was high, was the MB hi gh?

DR. KIRKPATRICK: No. It was all MV

DR. DOVANSKI: It was all MM Ckay. Al right.
That answers that.

Now, the other thing is that there were a nunber
of patients whose oxygen saturations decreased and appeared
to do so reasonably acutely. How many of those people had
clinically-recogni zabl e changes? How nuch of that drop in
2 SAT was actually associated with anythi ng?

| wote down an exanple of 32 in FS1000. Wre
there synptons that went with these 02 SAT drops?

DR. KIRKPATRICK: In the FS1000 there was one
i ndi vi dual who dropped froma normal value, in the high 90s
to 85 percent. | was present for that study. In that
study, we were collecting expired air while inmaging and
trying to obtain best possible inages. The patient stated
that she was attenpting to assist the stenographer --
because we all know during ultrasound of the chest, people
are asked to either breathe a certain way or limt

respiration. She had been asked to do that and at the sane
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time was trying to conplete an expired air collection
sanpl e.

[ Laughter.]

DR KIRKPATRICK: And, in addition, rotate a table
di sh on a stick.

[ Laughter.]

DR. KI RKPATRI CK: She started to cough and her
oxygen saturation did drop. She began at 96 and at six
m nutes post-injection was 87 and at eight mnutes it was 96
percent. There were no other particular values in her
except to say that I was present for that. W actually
specifically asked our pul nonary consultant, Dr. Jack
Gl ausen because | was not famliar wth what kind of val ue
drop woul d be acceptable in a scenario where a patient is
now coughi ng after going through these nmechanical efforts.
Dr. Clausen's inpression was that that is not atypical at
all during a coughing spell for that to happen. He is here
if you would like to ask himanything further.

DR. DOVANSKI:  You know, | do not think so.
think that was basically clear to ne.

The reason | am pushing this 02 sec business a
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l[ittle bit is | wonder -- | amgoing to ask you about a
coupl e of special populations and I think the panel is going
to need to give sone thought to a couple of special

popul ations. One of the ones that conmes to mind is people
with primary pul nonary hypertension or very severe pul nonary
hypertensi on where enbolizing the bed with this al bumn

m ght be a problem

M ke, can you speak to that issue at all?

DR. KI RKPATRI CK:  Actually, we certainly can.
think it is appropriate for Dr. Clausen to address.

Because, along with that study we had hi mreviewthe
pul nonary aspects of the entire PNA.

DR DOVANSKI : G eat.

DR KIRKPATRICK: W know this is an issue --
potentially nore of an issue for the non-encapsul ated
contrast agents. W believe because of the al bum n shel
technol ogy we have a controlled m crosphere size. But we
address that specifically to answer issues potentially about
al bumn. So, if Dr. Causen would conme up pl ease.

DR. CLAUSEN. | am Dr. Jack C ausen from UCSD. |

am a Professor of Medicine there. | am being reinbursed for
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this trip fromMBR | have functioned with himhas a
consul tant.

In answer to your question about the oxinetry
val ue suddenly dropping, we have to renenber that the
oximetry technol ogy relies on pulse and pul se pressure.
Basically, that is why it is called the pulse oxineter. So,
if a patient is coughing and raises their intra-thoracic
pressure, it is not at all unusual for you to get an
isolated drop in the saturation reading.

The pul nonary function that was | ooked at included
spirometry, which is a sensitive indicator of restrictive as
wel | as obstructive defects or pul nonary mal functions
associated with injected materials that m ght be resulting.

In the FS1000 study on nornal subjects, there was
no effect noted fromthe FS069.

In four of the studies, oxygen saturation was al so
done.

Just one followup on spironetry too. It was
performed in the FS6000, which included subjects that had
sonme dysfunction.

There was a problemat the contract |aboratory.
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The person who was trained to do it left. The person that
repl aced that person | think did not do the spironetry
properly. | reviewed that data and the conpany had deci ded
that the spironmetry data was invalid, and | agreed totally.
It was just done not according to the way it should be done.

The nore sensitive test really in terns of |ooking
at enbolizati on woul d be the oxygen saturation. It would be
especially sensitive in the patients with dysfunction either
with cardiac or especially with pul nonary di sease. Again,
in all of those studies there was no effect. There were
actually surprisingly few isolated drops in saturation
consi dering the nunber of patients that were studi ed.

DR. DOVANSKI :  You have now had some experience
with this agent. You an expert in pulnonary nedicine. |f
you were seeing patients, is there a group of patients who
you woul d hesitate to give this to? For instance, if you
saw a patient with primary pul nonary hypertension at very
hi gh [ evel s of pul nonary pressure or high | evels of
pul monary pressure for other reasons, would you have sone
hesi tation about this?

DR CLAUSEN: | do not do the catheterization, so
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I think you would want to talk to sonme of the cardiol ogi sts.
W do see a nunber of patients at UCSD who have chronic
pul nonary enboli who conme in with high pul nonary vascul ar
pressures. | think that the volunes of this nmaterial that
are being adm nistered are very snmall and are smaller than
the contrast material that we use with angi ograns, for
exanple. So | would not have a problemw th that in
patients with pul nonary hypertension.

DR. DOVANSKI : Do you have any experience in
patients with very high pul nobnary pressures in this study?

DR. KI RKPATRI CK:  Many of the patients with
cardi onyopat hy, the cardi ac nmyopat hy subgroup had severe LD
dysfunction and pul nonary hypertensi on secondary to the |left
atrial hypertension. That was very common. And, as well, a
subgroup of the pul nonary patients of those 36 percent could
be enrol |l ed based on pul nonary hypertension al one. There
are a smattering anong the pul nonary hypertensive of that
gr oup.

| f your concern is about enboli, mcro-enboli,
t hen perhaps the best answer -- before we do maybe, Dr.

G ausen, Jenifer, if you would put up those 2 sets, he
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could sort of give the oxygen saturation. So you see the
kind of trends we have. This is the FS3000. WMaybe Dr.
G ausen will coment on the --

DR. CLAUSEN. They are very dull.

[ Laughter.]

DR, CLAUSEN. It is really hard to see any kind of
atrend at all.

DR. KI RKPATRI CK:  Show t he ot her study. Again,
t hese are done every two m nutes you see through eight
m nutes and then 10, 20, and 30 mnutes after the final
five-nmL injection. | think Dr. C ausen pointed it out.
Renmenber at 3 nLs we are tal king about 100 mcroliters of
total gas. That is a very small vol une.

| think though to answer the issue of al bumn and
enbol i zation, | would ask Dr. Calvin Saravis to step up who
is the individual who performed the inmunol ogy studies for
us. | think, since we know that m cro-enbolization
activates different pathways including conpl enent, perhaps
that will answer it in actually not an indirect way at all.

DR. SARAVIS: | am Calvin Saravis, Associate

Prof essor of Surgery and Biochem stry at Harvard Medi cal
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School. | was paid to do the inmunol ogi cal studies of 1,250
and the 6,000. Included in the 6,000 were five patients who
recei ved FS069 who had pul nonary di sease. Using highly
sophi sticated tests of conplenent split products, |C3B for
the C3 confer days and | ooking at the SC5P9, the end stage
of the mac conplex, | can unequivocally say that none of
t hese patients have any conpl enent activation. And
conpl ement activation is known to occur within respiratory
patients who have enboli.

DR. DOVANSKI :  Good.

DR. SARAVI S:  Yes.

DR. DOVANSKI : That answers that question. In
fact, while |I have got the immnol ogy expert here --

DR SARAVIS: Right.

[ Laughter. ]

DR. DOVANSKI: -- let me --

DR. SARAVIS: That is not fair.

[ Laughter. ]

DR. DOVANSKI: It was going to be the next
guestion anyway. You know, | would |like -- and maybe it is

a bit of a priner for me, if you will, but one of the things
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that certainly could occur that m ght stay one's hand in
terms of routinely using an agent like this, is a concern
about hypersensitivity reaction. | think it is unusual to
have a hypersensitivity reaction to albumn that occurs. |
wonder about people who have had a relatively recent

transfusion with this kind of protein for other reasons or

an individual who has recently had one of these studies. |Is
there -- in your view, is there an added risk to thenf
DR. SARAVIS: Not at all so. | had the

opportunity to take a | ook at patients, nornals, as well as
nor mal people who were i muni zed intravenously with FS069 at
| east a year before. Looking at the amestic response, the
recall response, they had no reaction either

i mmunol ogi cally, that the cytokine reaction, IL1, IL2, tunor
necrosis factor. W |ooked at continent activation, and
none of them they were conpletely normal.

DR. DOVANSKI: So you sense is that having had
this material given to themat sone tinme in the past
including recently is not an added risk factor for beyond
what - -

DR. SARAVIS: Not at all
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DR. DOVANSKI: Good. Thank you.

DR. SARAVI S: Thank you.

DR, KIRKPATRI CK: Dr. Domanski, | will refer you
to the overhead in which there have been publications with
ALBUNEX, effectively the sane al bum n technol ogy in which
there is safety denonstrated in repeat injections.

DR. DOVANSKI : Good. Ckay, thank you.

| have one other question about speci al
popul ations if you wll. That is the group that has a
denonstrable right-to-left shunt. | wonder about the risk
of injecting these spheres in themfromthe standpoint
particul arly of neurol ogic events. Can you speak to that
I ssue?

DR KIRKPATRICK: | woul d be happy to.

| think, in order to do this, it is inportant to
reiterate the device characteristics of both ALBUNEX and
FS069. Renenber that by conposition one is nade with one
percent al bum n and the other five percent albumin. And the
ot her substantial difference is that ALBUNEX is filled with
air; FS069 is filled with perfluoropropane.

| nportantly, in the nmean size range, you will see
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that they are effectively simlar size range and nost
inportantly the manufacturing process and, again, these are
pre-formed al bumn mcrospheres filled wwth a gas. They are
the same at the tinme of manufacture when they are -- or
effectively the sane i nmmedi ately before being given to the
patient.

We know that 92.5 percent of themare equal to or
| ess than 10 mcrons in size. That is true for both ALBUNEX
and FS069. Again, to reiterate, we are tal king about a
hundred mcroliters of perfluoropropane in a 3-nL injection.

Now, if we could turn the tape on please and turn
the lights dowmn. W did not specifically study patients who
had right-to-left shunts in the two studies, the FS3000 and
the 3500. But what | amgoing to show you -- hit the pause,
please -- is that this is a patient wwth an atri al
communi cation and this is the injection after 5 nLs of
FS069. So what you are going to see is an effect of
contrast passing through that right to | eft comrunication
which we w il show you visibly.

This patient received 5 nLs of FS069 and had one

hour | ater noted sone flushing, but had no other adverse
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devi ce events and no other changes in | aboratories.

Let's run the tape please. This happens fast now

Through a shunt we see -- before it cones through the |ungs
-- through a shunt we see it down at the atrial level. If |
had ny pointer, | would fire sone -- it is entering now.

Did you see it enter through the right atriun? Let's go
back there. Stop it here. Wwoa. Gay. Play, and | wll
have you stop again. GCkay. Stop. Interatrial septumright
here. W are going to see the communication here. |t takes
about six beats to transit the lung so anything passing
before that, as soon as it hits the right heart is froma
right-to-left shunt. Go ahead. This is a 5-nL injection.
There it is. That is the shunt.

Ckay. Now we see attenuation fromthe ebolis that
cones through the lungs, the nore attenuation here. Let's
run.

Here is the next one, again, another patient.

This patient received 5 nLs. He has no adverse device
events. Specifically, these patients are asked immediately
after and are eval uated continuously.

Fl oppy interatrial septum [Injection comng here
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now, and there is a big blast through. Then, as it enters
fromthe lungs, the bigger blast cones through. Tape off.

The next overhead please. Now, inportantly, and |
t hink the point of showng you the simlarities between
ALBUNEX and FS069 is that study 13491 under |D #G320008 was
performed in which intra-aortic ALBUNEX was given. Now, |
want you to forget about a right-to-left shunt at the atrial
level. W are tal king about an injection of six niLs of
ALBUNEX, cunul ative volunes of 24 nLs directly into the
aorta, literally a heartbeat away fromthe brain. Those
patients reported three m nor and transient ADEs, none of
whi ch were changes in CNS function or are related to the
direct arterial injection.

DR. DOVANSKI : How was CNS function eval uated?

DR. KI RKPATRI CK:  Those were eval uat ed
continuously. This happened to be part of a cardiac
cat heterization study.

DR. DOVANSKI : How was the CNS function eval uated?

DR. KI RKPATRI CK:  No. They were not undergoing
EEG. They were in the mdst of a cardiac catheterization

DR. DOVANSKI: Ch, it is just the synptons that
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they did or did not report?

DR KIRKPATRICK: That is correct.

DR. HALBERG | think the concern is that FS069
wi |l hang around a | ot |onger than ALBUNEX

DR KIRKPATRICK: | agree. W would never nake
t he conparison fromintravenous injections. ALBUNEX given
with the sane size specification directly into the aorta
| asts, persists |long enough to product nyocardi al profusion
because that is what this study was about and produce no
safety issues with regard to the heart. But | was answering
specifically with regard to CNS.

DR. DOVANSKI :  Ckay.

Al right. What | would Ilike to do at this point
is perhaps go around to the other panel nenbers and ask them
to discuss or ask questions as they feel appropriate.

Should we start with you?

DR. DESTOUET: | have no questions.

PARTI Cl PANT: No questi ons.

DR. CHOYKE: | have a couple of questions. The
rate of adm nistration of 1 CC per second, is that -- first

of all, how was that derived, and is it dangerous to inject
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3 CCs per second or 5 CCs per second?

DR. KIRKPATRI CK: W did not study faster rates.
The genesis of this was because ALBUNEX, the first
generation agent, seens to be nmuch nore fragile. It was
t hought initially that injecting under higher pressure at
faster rates would in fact destroy the bubble and lower its
-- destroy the mcrosphere and |lower its efficacy. So in
devel oping this, we tended to stay below that. In addition,
as you saw, at rates up to one nL per second, the
echogenicity of FS069 is so strong that, in fact, it may be
preferable to give it at |ower rates than was shown.

DR. CHOYKE: The second question. The m xing
instructions are a little bit conplicated. Are there any
dangers except not having a diagnostic study for inproper
m xi ng of the agent?

DR. KIRKPATRICK: No. No dangers. The real issue
is -- and maybe we can show the overhead of the two vials.
The real issue is that these mcrospheres, again, are
preformed, and so they exist ready to inject, except that
they need to be resuspended. W can showit. On the left

i s unresuspended FS069. You can see that pulling up the
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bottom portion of that vial --

PARTI Cl PANT: Can you kill the lights? Thank you.

DR, KI RKPATRI CK:  The white portion is in fact the
m crospheres. So you could see that you woul d have a
vari abl e concentration and effectively none if you took it
fromone. So the issue is just to sinply role the vial to
resuspend it and then w t hdraw.

We still recomend -- | do not need any other --
we still recommend that these vials be vented because --
and, for instance, we would not recomend that an i ndividual
fill a syringe with air and force that air into the syringe
as is done sonetines with drugs, instead to vent it so that
there is no big change in pressure while pulling it out.
But there are no safety issues, as far as we are aware.

DR. CHOYKE: Finally, the 9 CClimt per dose. |Is
t hat per day or per life?

DR. KI RKPATRI CK:  Ch, no.

[ Laughter.]

DR. KI RKPATRI CK: That is per study based on the
8.7 nmL cumul ative volunme in the phase three study.

DR. CHOYKE: So you would repeat it in an hour?
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DR. KIRKPATRICK: |If there were an indication to
follow up after sonme procedure or sonething, yes,
effectively.

DR. CARSON: | have no guestions.

DR. DOVANSKI: Dr. Lerner.

DR. LERNER | have two. One is for patients with
neural thronbocines. Does that delineate the thronbins?

DR KIRKPATRICK:  Well, | showed the one where we
suspected artifact. But we do not ask the investigator
specifically that question. They nmay have noted it in their
readi ng, but it was not a part of our file.

DR. LERNER The second question was spurred by
Dr. Sacks in the beginning about these little particles
acting as antennas. It nmakes ne wonder if they are
scattering across sections that are so nuch larger then
t heir physical size, could this cause errors in delineating
heart -- the endocardial order, in other words, the echo is
perceived to be com ng fromsonewhere where they are really
not present?

DR. KI RKPATRI CK:  Wwell --

DR. LERNER: And is the gold standard for itself?
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DR. KIRKPATRI CK:  Actually, we did a gold standard
study, and Dr. Ann Kilum from MBI, wll show you the
results of that. That question was asked initially with
ALBUNEX.

DR. LERNER  Ckay.

DR. KI RKPATRI CK:  You can inmagine, as we got into
ul trasound contrasts, there were sone people who were pretty
confident they knew exactly where the endocardi umwas. So
when contrast agents first cane along, we had to prove this
as a principle.

DR KILUM Dr. Ann Kilum from MBI. This study
was done actually by Mallinckrodt Medical when ALBUNEX was
being filed because there was a concern as to whether or not
you could actually detect the endocardial border. This was
done in dogs where five stainless steel helices were
i npl anted using a catheter on the endocardiumwth
fluoroscopy. The placenent of the helices were
i ndependent |y neasured during echocardi ography before and
after ALBUNEX and then postnortem gross exam nation. The
results of these studies suggested that there was objective

evi dence of enhanced vi sualization of the actual endocardi al
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surface in the presence of ALBUNEX m crospheres. W would
assune that, based on the sanme characteristics in the
myocardi um that this would be also true for FS069.

DR. ALAZRAKI: | have a few questions. Under what
conditions wll these particles clunmp?

DR. KI RKPATRI CK:  None. But we have no evidence
fromin vitro testing that they clunp or aggregate in any
way .

DR. ALAZRAKI: Do you do regular quality-contro
to make sure that they are the size on a routine basis for
each preparation?

DR KIRKPATRICK: Ch, yes, ma'am Perhaps | could
have Dr. Ed Jabl anski discuss the issue of aggregation of

our m crospheres for you.

DR. JABLANSKI: | am Ed Jabl anski from MBI. |
have vi ewed FS069 m crospheres in hundreds of m croscope
fields. This slide you have already seen. FS069 will fl oat
to the surface of a vial that is |left undisturbed and
literally conpact itself into a tight layer. |If aggregation

were going to occur, this environnment would certainly
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encourage it. Upon resuspension into a uniformwhite |liquid
and sanpling and view ng m croscopically, hundreds of fields
| ooked just like this. There appears to be no aggregation,
there appears to be no interaction, no repul sion, no
attraction in just individual spherical bodies that in a
dynam c situation float around the slide and bounce off of
one anot her w thout any apparent interaction at all.

Yes, we do control or assay and QC for nean size
di stribution concentration for every single one.

DR. ALAZRAKI: Have you done any experinents

changi ng pHs to see what happens?

DR JABLANSKI: Wthin the physiol ogical range
certainly. But |I have never observed any aggregation at al
in FLO69.

DR ALAZRAKI: Ckay. The particle size that you
have given us is 92.5 percent |less than 10 mcroneter. At
10 micronmeter these would be trapped in the pul nonary
capillaries. At four to five mcronmeter they probably woul d
not be trapped in the pulnonary capillaries. So | think the

nore inportant figure would be what percentage of themare
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smaller than five mcroneter in dianmeter

DR, KI RKPATRI CK: W have size distributions.
do not think that | have those right at-hand.

DR. ALAZRAKI: There are only about 10 patients
that | recall who had serious or who had pul nonary di sease
who were studied; is that correct or are there nore?

DR. KIRKPATRI CK: That was in the FS6000 study.
There were 50 subjects of whom 10 had pul nonary di sease and
five of those received FS069 20 nLs. But of the two pivotal
phase three studies, 36 percent conprised the group, | think
85 total, and who either had cardi ac dysfunction and/ or
pul nmonary dysfuncti on.

DR. ALAZRAKI: Can you give us an idea of how
severe pul nonary dysfunction was in this group of patients
whom you define as pul nonary dysfuncti on?

DR KIRKPATRICK: Well, not to characterize too
strongly the popul ati on who goes to the VA, but literally,

t he biggest -- a substantial proportion, our biggest
enroller was a VA who enrolled 30 patients. These were
patients with severe enphysenmat ous | ung di sease di sabl ed by

t heir pul nonary di sease. This was not 80 percent of
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predicted title volunmes or forced expiatory volunes. They
were people carrying significant limtation fromthat
pul nonary or cardi ac di sease.

DR. ALAZRAKI: Based on the nunber of particles
that are being injected, | think they are about two orders
of magnitude nore than let's say the nunber of particles
injected for a lung scan. |If nore than 10 percent of them
are going to be trapped in the pulnonary arterioles or
pul nonary capillary bed, that would be a |l ot of particles, a
| ot of capillaries being conpromsed in severe pul nonary
di sease. |If you reduced the dose in patients with severe
pul nonary di sease, would you have an effective study?

DR, KI RKPATRI CK:  You saw efficacy superior to
ALBUNEX for the 0.2 nL dose, including the inpaired function
subgroup. The answer to that is unequivocally yes.

DR. ALAZRAKI: So you could reduce the dose by a
factor of 10, fromlet's say 3 nL to 5 nL to .2 niL or
sonmething |ike that and still get efficacy?

DR KI RKPATRI CK: Again, we saw efficacy in that
range.

DR ALAZRAKI: | would think that you woul d want
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to reduce it by a factor of at |east 20 to safeguard agai nst
t hrowi ng soneone with severe pul nonary di sease over the edge
just based on the experience with |lung scan nunbers of
particles.

DR KIRKPATRICK: But | guess | would submt to
you that the careful every two-m nute oxygen saturation
determ nations w thout any change in specifically those
patients would tell you that there is not an effect. You
have already heard there is no evidence for enbolization.
Again, Dr. Saravis would point out that conpl enent
activation should occur and we specifically |ooked in --

DR ALAZRAKI: In that group, you only | ooked at
10 patients with pul nonary disease, is that right?

DR. KIRKPATRI CK: That is right.

DR. ALAZRAKI: That is a very small group.

Do you know is there data on the 27,000 studies
t hat have been done with ALBUNEX in ternms of any kind of
serious reactions?

DR KIRKPATRICK: | have those -- a copy of --
just a mnute please. Before |l nove to that, it is probably

good as well to reiterate that these m crospheres' half-life
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-- we tal ked about the perfluoropropane and its short half-
l[ife. The duration of contrast effect is around the four-

m nute range. These are not mcrospheres lasting. W
anticipate that within the body that is occurring regardl ess
of where they are not just in ternms of their ultrasound
contrast effect. So | amnot sure you can nake an anal ogous
conparison to the particles used for a lung scan.

DR. ALAZRAKI: If you throw sonmeone over the edge
with very conprom sed pul nonary function, it will happen
ri ght away.

DR, KIRKPATRICK: That is true. But, again, that
was when we were neasuring people's oxygen saturations,
during every two mnutes after those injections and up to 30
m nutes even after five nLs. | have the conplaint analysis
t hrough 2-7-97 for ALBUNEX. And the predom nant di scussions
were vial appearance being unusual, a problemwth the core,
the stopper mainly, and failure to opacify. But we see no
issue relative to those questions, adverse device events
related to the pul nonary effects.

DR. ALAZRAKI: Anot her question related to the

perfl uorocarbonate. The pharnmacoki netic data indicated that
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two percent, approxinmately 98 percent is recovered in the
expired air, two percent presumably not. The question woul d
be is there any chance that that two percent which is not
recovered in the expired air approximtely has any toxicity
or where does it go? Were is it?

DR, KIRKPATRICK: One mnute please. This is Dr.
G evel, our pharnacokinetici st.

DR. GREVEL: M nane is Joaquin Grevel, wth PAST,
Inc. in Austin, Texas. | ama consultant to MBl. M trip
is paid for by themand otherwise | ampaid for my services
to them | amnot a stockhol der in any pharnmaceuti cal
conpany. You definitely put ne through ny paces with 98
percent and what happens to the two percent. Froma
statistical point of view, the 98 is an estimte, so you
may, if you really wanted to push us hard, take the extrene
of what we have and give us a real hard tine about let's say
the one with 70 percent recovery, right? Wat happens to
the 30?7 The point is you have to see the technique of
trying to do the recovery study with blow ng into bags and
sanpl i ng out of bags and whatever you are handling is a

volatile gas. So | would assune that the real question of
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how much stays behind is very, very hard to address.

cannot here tell you what happens to two percent or to 30
percent, but | can tell you that what we have proven to the
satisfaction of nyself and a nunber of others is that, if |
could express it in plain |anguage | woul d say everything
has definitely been recovered and there is no evidence from
the overall picture that there is anything | eft behind.
There is no evidence in this recovery study that we shoul d
be concerned that any PMF is left behind in the body and has
not been recovered during the 10 m nutes. Everything el se
is related to the neasurenent issues.

DR, ALAZRAKI: Wuld it be worthwhile just to
confirmthat to perhaps do sone studies with a radi oactive
fl uori ne conmpound whi ch exchange reaction and get it onto
the PF4 and confirmthat really there is nothing |left
anywher e?

DR. GREVEL: Wthout using the bubbles or with
usi ng t henf?

DR ALAZRAKI: Wth or w thout.

DR. GREVEL: W thout the bubbles you have a real

gas that woul d be dangerous. | would rather have the PMF
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DR. ALAZRAKI: Yes, fine.

DR. GREVEL: But, at any rate, it is a gas that
woul d al ways be exhal ed through the lungs. So the
measur enent problematic of this study in terns of sanpling
exhal ed, hair, air accurately remains whether this is
radi oactive | abeled or not. So we are not really here in a
guandary because of detection limts of our assays where a
radio | abel would give us an advantage. W are potentially
[imted sinply by the physical difficulty of perform ng that
study. That study could be reported and | woul d guess that
the confidence intervals would be simlar to our estimate,
and the point estimate could end up being 102 and you could
tw st the whole thing around and ask where do the two
addi ti onal percent cone from

[ Laughter. ]

DR, ALAZRAKI: That is an indication that maybe
there are sone problens with the nmeasurenents, with the
assays.

DR CGREVEL: Wth the physical contact of that

study, | personally was delighted to the degree that it cane
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out. If you want to reconmend to repeat this study and show
it one nore tine that it can be done, | amconfident that we
can repeat this study anytinme and conme up with the
confidence interval with very, very conparabl e boundari es.
But the point estimate itself | cannot guarantee that it
woul d fall again on 98.

DR, ALAZRAKI: In the patients who do have
pul nonary di sease, the expiration of the conpound | woul d
i magi ne would be a | ot slower.

DR. GREVEL: As a matter of fact, we do have a
slide prepared if we could put the relationship with the
respiratory rate and the recovery. W did not have
respiratory inpairnent. Mnd you, these are the 10 heal t hy,
not pul nonary-inpaired. Nevertheless, | also have a slide
showi ng how vari able their breathing is. Perhaps we should
show this one first.

| calculated the respiratory rate throughout the
experinment and blew up one scale to nake it conparabl e over
the 10-m nute observation period. Cbviously, there is
excitenment. Blowing into this mask is not very confortable

for them So their respiratory rates, sone of themare
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| ower and sone of them are higher. They change sonewhat.
Overall, however, they reach sone average value. Wen we go
ahead -- next slide please -- and plot the average val ue of
the respiratory rate versus the percent recovery, we cannot
see a relationship within these 10 subjects. As a matter of
fact, it so happens that the ones with the | owest
respiratory rates have sone of the highest recoveries again
wi thin the boundaries of our variability in nmeasurenent.
When we, however, look at the elimnation half-life which is
the half slide -- I will give it to you in pieces -- we see
the relationship you woul d expect that the elimnation half-
life with a higher respiratory rate decreases. Therefore,

it is elimnate faster. But, overall, when we | ook at
recovery, we reach the sane recovery also with those where
the elimnation half-life is lower. So ultimtely, over the
10 m nutes we do not see a relationship between respiratory
rate and recovery, but we see a relationship, a slight

rel ati onship between respiratory rate and the elimnation
half-life within a panel of 10 healthy subjects. This has
not been done in people with pul nonary disease and it is

beyond ne to i magi ne how they would do breathing for 10
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m nutes into these bags.

DR. ALAZRAKI: But the pul nonary di sease patients
I think are concerned not because of respiratory rate, but
because they have fewer capillary arterial interfaces to get
rid of the PF4 gas. So it would seemto ne that they would
not get rid of it anywhere near as rapidly, although |I have
no data how nmuch and what woul d happen to it the longer it
circulates in the bl ood.

DR. KIRKPATRICK: | think, if I may, again,
sonetinmes in discussing this perhaps we start to | ose site
of the volunes we are tal king about, even the cumul ative
volume of 9 nmLs. The total volune of the m crospheres
injected is 300 mcroliters. Across a surface area of the
l ungs and even the nost inpaired lung, that volunme is
m nuscule in terns of the exchange nmechani sm of even the
nost inpaired | ung.

DR. DOVANSKI: Dr. Hackney.

DR. HACKNEY: At the risk of belaboring close to
t he sane i ssue, you have given us information about the
oxygen saturation in the patient's overall, including sone

pati ents who have depressed pul nonary function. Do you have
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the data on the subgroup of patients who had chronic
obstructive pul nonary di sease, other inpaired pul nonary
function and their oxygen saturation response to the
adm ni stration of the agent.

DR. KIRKPATRICK: | amsorry. W do not have the
speci fic subgroup oxygen saturation values. |f they net
clinical evidence, evidence per our predeterm ned protocol
for clinically-significant -- they were witten up as
i ndi vi dual patients, but we did not subanalyze that group in
t hat manner.

DR. HACKNEY: | guess what | was concerned about
is are there significant changes in Q2 saturation in a
subgroup that are not seen when you | ook at an aggregated
group?

DR KIRKPATRICK: W do not have that. | can tel
you that there were only 0.4 percent of the entire
popul ati on who had a change in 02 saturation of equal to or
greater than 7.5 percent. So, if they were all inpaired
function, all pulnonary, it was only five patients out of
the 83. But | cannot tell you if they were.

DR. HACKNEY: Along the sane |ines, your
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spironetry data ended up you only have data from one of the
normal subj ect studies and the study in which you were to
have coll ected spironmetry from patients, including sone
pati ents who had pul nonary di sease, there was a problem
gather with the spironetry and you decided it is not
reliable and worth reporting. Was there any consideration
to doing a study in which you did successfully collect
spironetry? | do not think it is real hard to do that.
was sort of surprised that you attenpted 50, and for sone
reason it did not work, and instead of doing it sonmewhere
el se, you just decided to drop that issue | gather.

DR, KI RKPATRI CK:  Well, we considered that, but
deci ded to pursue through a consultant expert, Dr. C ausen,
the issue of whether in fact we had already used by
foll owi ng cl osel y-nonitored oxygen saturation and adequate
tests then, as you heard hi msay, and we could have him
reiterate the oxygen saturation in a di sease popul ati on.
Because of their position on the oxydi ssociation curve, it
is actually nore sensitive. |[If you think about it, the
spirometry testing is much nore an airway test. 1Isn't the

real question about the ability of oxygen transfer? So
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oxygen saturation ought to be and we feel is the best test.
DR. DOVANSKI: Well, | asked a nunber of questions
about safety. The reason | did not ask any about efficacy
is | think, while one could say things like it is pretty
hard to conpletely blind a study |ike this where the
persistence is there and so forth, the truth is I think the

efficacy is pretty clear in this agent and at |least in ny

Vi ew.

Also, | think a very careful job has been done in
| ooking at safety. | amgoing to end up nmeking a notion
here for approval. The question -- | think that the

question and one that | would Iike the panel to consider a
bit is whether or not any post-nmarket surveillance is
i ndi cat ed.

You know, it is very easy for us, in ny view, to
say, look at this, look at that, but it certainly beconmes a
heavy order for a conpany unless there is a good reason for
doing it. M sense, after listening to all of this and
bei ng concerned about sonme special popul ations, |ike people
with very elevated | evels of pul nobnary hypertension, and

people with shunts, is that there are few data anywhere it
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seens to suggest that there is a risk involved. | think
that where there is a suggestion of that, even if it is a
relatively small suggestion, | would have a high |evel of
ent husiasm for tracking the thing in great detail. | am
hesitant to put that sort of burden out there in the absence
of any evidence just because there is a theoretical
possibility that maybe sonewhere, soneday, sonebody could
possi bly have sonething that m ght be rel ated.

So | would note that | think that this, by the
way, is remarkable. | have been on the FDA Devi ces Panel
for years. This is a very carefully worked up application.
| nmean, gee, it really is. | would nove approval w thout
condi ti ons.

[ The notion was duly made. ]

DR. CRIEM  Second.

[ The notion was duly seconded. ]

DR. HALBERG Let us just go through the
di scussion points very quickly al so.

Jeff, you may want to put those up.

DR. DOVANSKI: In fact, let's -- perhaps | could

ask the FDA staff -- | would |ike to go through these one by
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one and nmake sure that the questions that have been posed
have been answered to your satisfaction. | guess what | am
-- who should I ask from FDA to speak to this? | think
goi ng through nunber one, indications for use statenent as
it is currently worded in the labeling, is shown there.
From ny standpoint, | think the | abeling that has been
requested seens entirely appropriate. Does FDA staff have
remai ni ng residual questions about that?

DR. SACKS: There is only one question, | guess,
that nmay be relatively uninportant fromthe panel's point of
view, but that is the |location of the phrase in patients
wi th suboptimal noncontrast echoes. You will note the
conpany proposed that as the fourth bullet rather than
putting it up at the top. Oher than that we have no other
guestions unl ess sonebody --

DR. DOVANSKI: Well, | guess, that one could ask -
- let's think about the logic of that. |If you put it up
there, then it becones with suboptinmal non-contrast echoes
and then only those things, cardiac chanbers, endocardi al
borders and enhanci ng the doppler signal. |In fact, sonebody

| ooking for a shunt mght in fact give it to look for a
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shunt and that would not really be part of the indication
since there are only suboptinmal studies for that. So
actually, I think it is better as a fourth bullet because it
provides themw th a nore general indication. So that is at
| east what | woul d recomrend.

Does anyone on the panel feel differently relative
to that?

[ No response. ]

DR. DOVANSKI: Eight. Adequate to justify each of
these clains. | think we have answered that.

Are there any other issues which should be
addressed with respect to indications? | do not think so.
It is pretty straight forward.

[ No response. |

DR. DOVANSKI: Please, if anyone on the panel
feels differently, please speak up.

May | have the second one? Let's see.

Manuf acturi ng specification for FS069 require at |east 92.5
percent of the m crobubbles be |ess than 10 microns. If it
is adm nistered by injection into an armvein and then

passes through the lung through reaching the |left side of
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the heart, it has been postulated that the lungs filter out
m cr obubbl es greater than 10 mcrons in dianmeter in patients
with significant right to left shunts. Mich of this
filtration will be lost allow ng |arger bubbles to reach the
systemi c circul ation.

Precaution section of the proposed | abel states,
and then | wll not read it again. Do you believe that the
precaution is appropriate and/ or adequate?

PARTI Cl PANT:  Yes.

DR. DOVANSKI: M sense is that it is entirely
adequate. |Is there anyone on the panel who feels
differently? Dr. Alazraki, could you speak to that?

DR. ALAZRAKI: Yes. First, in the first part of
that statenent, | do not see any rationale for specifying
what is greater than 10 mcra. | think, if there is going
to be a specification for the particle size, it should
related to the size of the pulnonary capillaries and that
woul d be nore like five, six mcra dianeter. So | would
rather see that nodified to what we are tal king about in
terms of percentage that get across the interface.

DR CGRI EM I would like to conment on that.
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have sone $200 of video mcroscopy of blood flow of which a
friend in Madi son provided nme with tannin scanni ng confocal
m croscopy of capillary blood flowin the lung in live mce.

You can see the white cells go through these capillaries

along with the red cells and so forth. It is a fantastic
nmovie. What you do is cause the nouse or -- | think it was
the rat -- to stop breathing for a little bit while you put

the tannin scanni ng confocal mcroscope with a water
imrersion lens on it and watch the actual cells flow
through. Wiite cells do go through. So they are bigger
than cellular m crons.

DR. ALAZRAKI: Yes, they are.

DR GRIEM And they sneak through.

DR. DOVANSKI: | guess that is very interesting
and useful. In fact, | have a question actually that maybe
will resolve it. | think that the answer is that we are not

sure what that nunber should be. Mybe what shoul d be done
is -- let me try a sentence on everyone and see if
wor dsm t hi ng hel ps here.

One coul d say that these patients may be at higher

ri sk of adverse events. Oh well, one cannot exclude the
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possibility that these patients may be at higher risk of
adverse events secondary to |arger m crobubbles wth no
nunmber specified reaching the systemc circulation. | nean,
it maybe at risk, nmaybe at higher risk sounds nore definite
than we really are. | do not know if we have any evi dence
at all that these people are at-risk. Maybe you have to ask
t he conpany.

DR KI RKPATRI CK:  Well, maybe at this point I
could ask Dr. Carol Marcus, our consultant, with a | ot of
experience w th nacro-aggregated al bumin, to nake a comment.
Because | think there are already agents that are in use
and, at nost, one m ght say these have not been studied in
t hose patients with shunts. Dr. Marcus.

DR MARCUS: W nane is Carol Marcus. | ama
nucl ear nedi ci ne physician at Harvard UCLA Medical Center.

I amon the Scientific Advisory Board for NVI and they are
paying ny way for this trip. | amalso the past Chairman of
this panel.

| do not think that this is a significant problem
First of all, and | share Dr. Allen Sawadski's experience

wi th macro-aggregated albumn. | realize there that we are
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bl ocking pre-capillary arterioles not capillaries. W are
dealing with aggregates therefore that have to be about 50
m crons. The nunber of capillaries is far, far greater, of
course, than the nunber of pre-capillary arterioles.

Even if you | ook back in the literature of nucl ear
medi ci ne to adverse reactions with macro-aggregated al bum n,
which | did sone years ago, you find only three of four
serious cases of possible deaths due to it back in the
1960s, early 1970s in termnal patients with severe
vasculitis, a severe, severe preterm nal pul nonary
hypertension frombirth defects, one patient wth term nal
mts to the lungs from breast cancer. W are talking about
only maybe three patients in the whole history of nucl ear
medi ci ne who ever appear to have had an adverse effect here
and this is for precapillary arterioles, not for
capillaries.

The other thing, of course, is that MAA has a
hal f-1ife of on the packet insert six hours or maybe a
little shorter, let's say three or four even. But, wth our
m crospheres, we are tal king about just a few m nutes, not

hours.
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In the event that a patient with severe pul nonary
hypertensi on had a bad reaction, we now have the recent
regul ation that cane out fromdevices that it nust be
reported very quickly and we will all know about it probably
within several days to a week because it is nowin the
regul ations that it absolutely nust be reported.

This is not the case for drugs. It is an extra
safety feature for a device. 1In the event it ever happened,
t he conpany woul d know, the package insert would be changed,
and we woul d not be arguing about this. So | think it
really does not matter here, that it is really noot. W
have no evidence of a problem | think that theoretically
there is no real reason to expect the problem But we have
the safety of the new regul ations which say, if there is
one, we are all going to know very fast.

DR. DOVANSKI: | amnot sure that anybody was
suggesti ng post-market surveillance based on that. | think
we can leave it to the FDA staff. | think they have heard
t he discussion. | have sone doubt, frankly, about whether
the, in parentheses, greater than 10 m crons nakes any

sense. It sounds like it may be nmuch bigger. For ne, |
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woul d probably renpove it, but | do not think it nerits a
nmotion | think. Do you believe this question is
appropriate? Do you have alternative suggestions of ways to
address this issue? | certainly do not. | wonder if anyone
on the panel wants to discuss that.

DR ALAZRAKI: You know, in nuclear nedicine, and
Dr. Marcus referred to the experience in nuclear nedicine.
But the practice is to reduce the dose injected when you
have a patient like this with severe lung di sease and
certainly with right-to-left shunts. | think that that
shoul d apply here.

DR. DOVANSKI: Then perhaps we could do this.
Could we hear a notion fromyou that we could act on
relative to this |abeling?

DR, ALAZRAKI: M hesitancy in the notion is that
we really are acting in the absence of data. M notion
woul d be that we need nore data on the right-to-left shunt
patients or subjects and on the severe pul nonary di sease
subjects. | have no problemw th the effectiveness. M
only problemw th potential toxicity is in those groups of

patients.
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DR. SACKS: Let ne just raise a theoretical point
about this that nay help the panel on this issue. As Dr.
Spyker's tal k showed, the vast ngjority of the injected PFP
that is the gas within the m crospheres, appears in the
expired air at about seven seconds. In other words, this is
a first pass phenonenon. That is about the tine it takes
fromblood to get to the antecubital vein to the lung. And
yet we have al so seen that the persistence of the
echocardi ographic effect in the left heart goes on for four
or five mnutes.

We grappled with this issue at the FDA about how
this could possibly be. W sort of cane to a tentative
conclusion that there nust be a subpopul ati on of the
m crospheres and there is only one paraneter that
differentiates one m crosphere fromanother and that is its
size. There nust be a hardier subpopul ati on which not only
makes it through the first past, but continues to circulate
t hrough the body over and over, re-entering the left heart
over and over, an average circulation tinme through the body
is about a mnute roughly. Therefore, to go on for four to

five mnutes, we are tal king about four or five circulations
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t hrough t he body.

Now, this persistence suggests that nost of these
that make it through on the first pass continue to nake it
t hrough over and over again. It is not as though each tine
t hey pass through 98 percent are destroyed.

Havi ng realize that, we do not know which
subpopul ation that is. 1Is it the smallest ones or is it the
| argest ones? | think that there is reason to assune that
it is probably at the small end. This is ny own theoretical
bent now.

One ot her point about it. The | argest
m crospheres, those that may conme in over 10 microns, are
the ones that are alnost certainly destroyed as they enter
the capillary bed. That is why they do not enbolize. |
think that the data that shows no i mmunol ogical -- that is
conpl ement activation fromany -- in other words, there does
not seemto be any sign of enbolization, seens to reflect
the fact that even these 10 m cron and above, which can be
up to 7.5 percent of these m crospheres, do not seemto do
any enbolizati on harm because they get broken down right

away. Now, this is the only way a PFP gets out into the air
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is that a mcrosphere is crushed and the PFP gets out of the

al bumn shell. So | amjust throw ng those out.
One other point. If we were to keep this sentence
in, we would change the word m crobubble to mcrosphere. It

was pointed out to nme at the break that there is a technical
difference here and that is that because these do not
aggregat e because they are, which we had at that discussion
before, they should not be called bubbles. Bubbles are
capabl e of aggregating as we well know. So m crospheres is
the correct term here.

DR. DOVANSKI :  You know, | think, in order to nove

the process forward, let nme ask you, if you would, Dr.
Al azraki, as the panel goes to consider your notion, could
you perhaps be specific in terns of the data that you feel
shoul d be gathered? Because if it goes carry then we want
sonme good marchi ng suggesti ons.

DR. ALAZRAKI: | think we need sone data on
patients with right-to-left-shunt who are nonitored by EEG
at least. As far as the pul nonary di sease popul ati on,
mean, they do have data on a group of 10 -- well, 10 who had

monitoring. | would like to see that group expanded.
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[ The notion was duly nade. ]

DR. DOVANSKI: Ckay. So there is a notion on the
floor. |Is there a second?

DR. CARSON: Second.

[ The notion was duly seconded. ]

DR. DOVANSKI: Ckay. |Is there further discussion?

DR. HACKNEY: | would like to suggest that, if we
are going to ask the manufacturer to do a study | ooking for
neur ol ogi cal changes, that was the idea of the EEG | assune.

DR ALAZRAKI :  Yes.

DR. HACKNEY: Most people would consider EEGs in
awake patients not to be close to the nost effective way to
answer that. |If we are going to ask themto do it, we would
ask themto devise a study which woul d adequately test for
neurol ogi ¢ changes. Probably EEG may not be that way. |
certainly would not want to tell themthat they have to do
an EEG because that m ght be the | east useful thing that
m ght be done.

| amnot sure that | would agree that that needs
to be done in any case fromwhat evidence we have seen.

But, if we were going to have sone, perhaps not that
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t echni que.

DR. DOVANSKI: Let nme just say one thing about
that. W do though have a notion on the floor that includes
EEG Just to kind of keep things clean, do you want to --

DR, ALAZRAKI: | can anend that. | think that is
a valid comment too.

DR. DOVANSKI: Can | accept the fact that your
second stands? Ckay.

DR. DESTOUET: | amunclear. |1s this the notion
for post-market approval studies or is this before?

DR. DOVANSKI: M understanding is that this is
post - mar ket surveillance that we are tal king about. There
is a notion for approval on the floor, nanmely mne, that has
been seconded. This anmends that if it carries.

DR ALAZRAKI: Ckay. | think I would |eave that
up to the FDA to consider this when we are finished anyway
and | eave it stand as a post-market approval kind of thing.

DR. KIRKPATRICK: | think it is appropriate to
tal k about what is the practice of clinical nedicine, the
practice of nedicine before ALBUNEX, the only approved

ultrasound context agent. | would |ike to have Dr. Robert
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Vogel , our consultant fromthe University of Maryland, talk
about existing practice and naybe put the issues of our

m crospheres and their size in perspective with what is done
currently. Dr. Vogel?

DR, VOGEL: | am Robert Vogel. | am head of
cardi ol ogy at the University of Medicine. | ama
conpensated consultant on the part of Mallinckrodt.

As Dr. Dittrich has pointed out, this technol ogy
is going through a rather I engthy evolution, and not only
evol ution from ALBUNEX to FS069, but, w thout FDA
regul ation, there has been a considerabl e experience in the
clinical world with the use of agitated saline and agitated
contrast. This is a totally unregul ated practice. But what
we know of it there is that there is a trenendous
het erogeneity of the size of bubbles. There is a confluence
and a growth of bubbles in fairly unregul ated fashi on.

These technol ogi es or clinical technol ogi es have
been used for a nunber of years to detect shunts and have
been used in patients with all different kinds of
neurol ogi cal, cardiac, and pul nonary inpairnments. To ny

know edge, done appropriately, there have been no untoward
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effects observed with significantly nore adm ni stration of
gas than woul d be present in the proposed study.

So | would think that -- and | agree with the
panel's concern on a new type of device. W want to make
sure it is safe. But | nust confess that | see no reason
really to be concerned about neurol ogical events in shunt
patients because we have been giving agitated saline and
agitated contrast with far nore content of gas to
specifically these kinds of patients for nmany years.

DR. DOVANSKI: | can also see that a study of
Robert's Rules of Order woul d have been in order before
this. | think what we are dealing with, to try to keep this
streamined, is a notion that anends ny notion for approval.
It would, in effect, add the condition of a post-nmarketing
st udy.

So | think the next thing to do probably is to
call the question. Have we gotten down her notion? 1Is
t here soneone who is actually copying this down?

PARTI Cl PANT: You need to restate it.

DR. DOVANSKI: Al right. Let's restate the

notion so that it is clear precisely what we are voting on,
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i f you woul d.

DR ALAZRAKI: Ckay. The notion is in the form of
a pre-market approval study of individual --

DR. MONAHAN: Excuse ne, Dr. Alazraki. |[Is that
pre or post?

DR, ALAZRAKI: Post. | amsorry. Post-nmarket
approval -- study of individuals with right-to-left shunts
wi th some neurol ogical evaluation to confirma |ack of any
conplications and in patients with chronic pul nonary di sease
to confirmno adverse -- |ack of adverse events using the
dosages as specified.

[ The notion was duly made. ]

DR. DOVANSKI: Thank you. Al right. Let's go
ahead and vote on that. Wuld those voting nenbers of the
panel who are in favor of adding this requirenent for post-
mar keting surveillance rai se your hand.

[ Show of hands. ]

DR. DOVANSKI: Ckay. | count three.

Opposed?

[ Show of hands. ]

DR. DOVANSKI: So the notion fails. One, two,
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three, four, five.

[ Wher eupon, the notion was rejected.]

DR. DOVANSKI: Al right. W have then on the
floor a notion to approve w thout post-marketing -- | am
sorry. Qops.

Has the evidence provided by the sponsor in the
PMA adequately denonstrated the safety and effectiveness
when used for the intended purpose? That is what we wll be
voting on in ternms of the notion for approval.

Are there any other issues, such as possible
hypersensitivity or performance in specific subpopul ations
such as those with right-to-left shunts which should be
addressed through post-market studies? W certainly have
dealt with that | believe. So | see no other issues for
di scussi on unl ess anyone on the panel does.

Per haps we could call the question.

DR. HALBERG Let nme first read this ditty here.
W wi Il now consider the panel's report and recommendati ons
concerni ng approval of PMA P960045, together with the
reasons and recomrendations required by section 515C2 of the

act. The data supporting the recomendati on consi sts of
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informati on and data set forth in the application itself,
the witten sunmaries prepared by the FDA staff, the
presentations made to the panel, and the discussions held
during the panel neeting which will be set forth in the
transcri pt.

The recommendation of the panel will be approval -
- can be approval, approval with conditions that are to be
met by the applicant, or denial of approval.

Let nme ask you to formally restate the notion.

DR. DOVANSKI: Ckay. | nove for approval w thout
any post-marketing surveillance, that is approval wthout
condi ti ons.

[ The notion was duly made. ]

DR. HALBERG Is there a second?

DR. MONAHAN: Before the panel takes a vote on
this, I would like to note for the record that there are
some unresol ved non-clinical issues associated with this
device that the agency wants to get resolved prior to a
final decision by the agency. But this should not influence
your notion or approval at this point. | just wanted to

note that on the record.
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DR. HALBERG Two things. One, | have Dr.
Lerner's proxy. | will not vote personally unless there is
atie, but I will vote for himwth his instructions.

Then | think we al so need a second for the notion.

DR. CARSON:. Second.

[ The notion was duly seconded. ]

DR. DOVANSKI: Ckay. Perhaps we could see a show
of hands for those who vote in favor of the notion.

[ Show of hands. ]

DR. DOVANSKI :  Opposed.

[ Show of hands. ]

DR. DOVANSKI :  One.

DR. HALBERG There was one opposed and how many
for?

DR. DOVANSKI: | amsorry. Let's do the for again
just so that we have a counting for it.

[ Show of hands. ]

DR. DOVANSKI: One, two, three, four, five, six.

[ Wher eupon, the notion was duly carried.]

DR. HALBERG Let ne just poll the nenbers as we

go around. If you could just identify yourself, your vote,



271

and your reason for the vote, starting wth Dr. Destouet.

DR. DESTOUET: | feel that the manufacturer has
shown that this agent is efficacious and safe as specified
in the indications for use.

DR. SMATHERS: Jim Smathers. | would agree that
the risk/benefit | ooks very good.

DR CRREM Mel Giiem | think that the
eval uation by the FDA confirns the evidence presented by the
appl i cant.

DR. MONAHAN. Since we are going around the table,
I would appreciate it -- | know Dr. Choyke is not a voting
menber of the panel, but | would appreciate hearing his
opinion as to the approvability of this product.

DR. CHOYKE: Thank you. | agree that it | ooks
like a very good agent.

DR. MONAHAN:. Thank you.

DR. CARSON. Sandra Carson. | amcertainly
convinced that the safety and efficacy of the device far
exceeds the risks of the device and | amparticularly
i npressed by the conscientious review that has been shown

t oday.
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DR ALAZRAKI: | think it is very efficacious and
certainly represents a good advance in inmaging and
echocardi ography. | just have the concerns about the right-

to-left shunts and all of those particles potentially

enbolizing the brain, particularly in small children. | do
not see that we will exclude or prevent the use in smal
children of this agent. | think that we -- the FDA should

get nore data on the severely conprom sed pul nonary
patients.

DR. HACKNEY: | agree that this represents an
i nprovenent upon the common bubbl e study that gets done so
often in echocardi ography. | think that the manufacturer
has done a very good job of addressing the safety issues
that | had which were specifically severe pul nonary
inmpairment. | feel confortable with the data they have
gi ven us.

DR. DOVANSKI: | am M chael Domanski. | think
that the manufacturer denonstrated safety and efficacy.

DR. HALBERG  Speaking for Dr. Lerner, he voted to
approve the notion wi thout any conditions, but he did have

some concerns about cunul ative CNS effects in patients with
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right-to-left shunts that were given nore than just the 8.7
nmL contrast.

PARTI Cl PANT: Restate the recommendati on

DR. HALBERG (Okay. Let nme just restate the
recommendation. It is for approval with no conditions.

Does anyone have any concl udi ng remarks?

DR. MONAHAN:.  Just, from the FDA perspective,
would |i ke to thank the panel for their hard work today in
review ng these applications. | know | speak for the agency
when | say that we really appreciate your efforts on behalf
of these devices, and | thank everyone for com ng.

DR. HALBERG Thank you. The neeting is
adj our ned.

[ Wher eupon, the neeting was adj ourned at 4:05

p. m ]



